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NOTEBOOK 
VERSA 4000C 


ON THE 


MARKET. 


VersaBay” II technology 


lets you configure the 
Versa" 4000 at a moment's 


notice. Need multimedia? 


Slip in the CD-ROM. 


Designed for 


™ 


*The Versa 4000 is available in a variety of configurations with 75 and 9OMHz Pentium processors. For info sent via fax, call NEC FastFaets"" at 1-800-366-0476 or 

http://www.nee.com. Versa is a registered U.S. trademark, VersaBay, VersaGlide, FastFacts, and See, Hear and Feel the Difference are trademarks of NEC Technologies, Inc. The Inte 
, * Inside logo and Pentium are registered trademarks of Intel Corp. The Designed for Windows 95 logo and Windows 95 are trademarks of Microsoft Corp. User may choose one of 
Microsoft’ — two preinstalled operating systems: Windows 95 or Windows for Workgroups 3.11. All other trademarks are properties of their respective owners. ©1995 NEC Technologies, Inc. 
Windows 95 NEC GSA £GSOOK94AGS52^41PSO1. Key #57009 


ARCHITECTURE 


Architecture is more than the 


creation of 3-dimensional space. It's | 


a comb'nation of art and science that 
eflects and documents the culture in 
| which the space was created. Let's 
| explore its history, from the ancient 
Pyramids of Egypt to the modern 
kyscrapers of today. 


AND TIMES WHEN 


YOU DON'T. 


For more 
power, slide 
in a second 
state-of-the-art 
lithium-ion 


battery. 


Want additional 
storage? Snap 
in a second 


hard drive. 


For software 
installation, 
insert the 


1.44MB floppy 
dish drive. 


Introducing the NEC Versa? 4000. 
Aloné with the innovative VersaBay II, the 
Versa 4000 features a 10.4" high-resolution 
screen, fullmotion video support, SoundBlaster” 
Pro compatibility, two built-in speakers and a 
microphone. So what do you get when you 
combine all that with its 90 MHz Pentium® 
processor”, 810MB hard disk, 8 - 40MB RAM, 
a lithium-ion battery, a VersaGlide” pointing 
device and hot-swappable PC Cards? Simple. 
Not just the most advanced notebook for 


multimedia, the most advanced notebook, 


period. Call 1-800-NEC-VERSA. 


SEE, HEAR 
AND FEEL THE 


DIFFERENCE” 


NEC 


The shape of a vehicle's body The lines are round, soft, for better side window visibility. 


has everything to do with inner wedge-like. Its wheels-to-the- | Inside is the inherent 


space, and how it moves through corners stance helps give spaciousness of cab- 


the outside atmosphere. Stratus remarkable g^ forward design, along 


So the people handling and with decidedly 
who designed stability. The driver-oriented 
Dodge Stratus lowered cowl 517 4 ergonomics. The 


crumpled up the provides superb way the doors are 


book of conventional visibility and curved front-to-back 


wisdom, and came up with this aerodynamics. And the dual _ and top-to-bottom 
extraordinary example of air pedestal-mounted side mirrors helps provide even 
management, space maximization channel airflow so deftly, they more shoulder and hip room and 
and automotive architecture. even manage to reroute the rain add side-impact protection. 


It makes exce 
use of air and 


Another nice benefit: beneath the 
subtle rear spoiler sits the largest 
trunk in the class? 

The Dodge Stratus. From 
one end to the other, it's a 
breath of fresh air. And space. 
For more information, call 
1-800-4-A-DODGE. Or see your 

friendly Dodge dealer. And be 
sure to ask about our Customer 
One Care™ 3-year or 36,000- 
mile bumper-to-bumper warranty 
and 3/36 Roadside Assistance!” 


ptional 
space. 


Stratus starts at $14,995" 
and includes... 
* 16-valve, SOHC, sequential 


multi-point fuel injected engine, 
5-speed manual transmission 


* Modified double-wishbone suspension 
* Rear defroster + AM/FM cassette stereo 
* Ultra high-strength steel door beams 
* Air conditioning ° Reclining bucket seats 
* Dual airbags + Child safety rear door locks 
* Dual remote mirrors  * Speed control 
e Cupholders + Intermittent wipers 
* Dual visor vanity mirrors 


e Tinted glass * Tilt steering 


ES shown $16,645! 


Includes destination. MSRPs exclude tax & color shown. 


zs "Ward's lower middle segment. 
See limited warranty & restrictions at dealer. 
Excludes normal maintenance & wear items. 


ALWAYS WEAR YOUR SEAT BELT. 
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The New Dodge 


A DIVISION OF THE CHRYSLER CORPORATION 
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HOME OFFICE COMPUTING 6/95 


PC Magazine 4/25/95 


PC Week 1/30/95 


Mobile Office 4/95 ' y 


Critics are having a field day 


Network World 3/13/95 


The Envoy® Wireless Communicator on the General Magic Magic Cap” 
platform is packed with time-saving features accessible with the 
E tap of an icon — no manual required. Send text and handwritten 
messages via radio, phone/fax or infrared. Let ‘smart agents’ 
automatically reschedule meetings, update addresses, etc., 
while you get on with business. 


envoy: 


WIRELESS COMMUNICATOR 


Using the Newton® platform, the Marco® Wireless Communicator 
emphasizes wireless connectivity to network applications like 
desktop E-mail and corporate databases. “Marco finally brings 
the Newton platform into its own (with) the right mix of 
built-in communications and operating software 
enhancements.” (MacWeek) 
rey 


marco 


WIRELESS COMMUNICATOR 


1"-800-8- wireless 
RORO - 38 9 4 - ] 3 5 3 


“Envoy and Marco communicators come bundled with RadioMailO and ARDIS™ 
PersonalMessaging services software. Both devices operate on the ARDIS™ 


nationwide wireless data network, which covers over 90% of all U.S. business activity. 


4, Motorola, Envoy and Marco are registered trademarks of Motorola, Inc. All 
other trademarks are the property of their respective owners. O 1995 Motorola, Inc. 


No Wires. No Limits." 


The field tests are rolling in and 

Envoy® and MarcoG, the only handheld 
communicators to offer built-in, two-way 
wireless modem technology, are a hit! 
Both work on the ARDIS nationwide 
network, providing a host of two-way, 
wireless communications services. 

No mere PDA gives you all this: 


* Exchange wireless E-mail (no phone line 
required): 
* With any LAN E-mail system (cc:Mail, MS Mail, 
QuickMail) with an Internet gateway. 
* With any Internet or public on-line service 
(America Online, CompuServe, Prodigy) address. 
* Send wireless faxes: 
=To any fax machine in the U.S. or computer with 


a fax modem. 


* Send wireless messages to pagers. 
* Receive numeric/alphanumeric pages. 


* Send/receive messages nationwide with no roaming 
or long-distance charges. 
* Lots of useful software and desktop connectivity: 
* Address book; daytimer; scheduler 
* Customer filing/records system 
* Connect to your desktop PC to print or download data 
* Official Airline Guide (OAG®) for checking flights 
* Access latest news and stock prices 
* Pocket Quicken™ personal finance manager 


* PCMCIA slot for additional memory and applications 


Free Carrying case. 
Call 1-800-894-7353. We'll point you to a local dealer and 


send you an information kit, including our No Wires. 
No Limits?" video. And if you buy either an Envoy® or 
Marco® Wireless Communicator within 90 days of your call, 


we'll send you a free leather carrying case ($79 value). 


(M) MOTOHOLA 


simply healthy: 


Vegetables cooked in 

a microwave retain more 
vitamins than with 

any other form of cooking. 
Available in compact, 

mid, and full sizes. 

Enjoy. 1800so simple. 


simply samsung. 
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road brought to you by new Microsoft Office 
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E icing new Microsoft Office 


for Windows 95 


Software that reveals itself, removes the barriers between you and capabilities 
old and new. Software that doesn't get in your way when you're trying to work. 


Features that can streamline the way you work now reveal themselves as you work. 
Everyday tasks as basic as entering text are easier. Spell-checking and formatting 
happen automatically, on the fly. Applications that you once used in a limited 
fashion now offer you new and easier ways to use them, to do more with them. One 
of those ways is the Answer Wizard. When you have a question you simply type it 


in. “How do | get this page to print sideways?" It will show you how. Other wizards 
are built into individual programs to walk you through complex tasks. To create a customer 
database from scratch, you simply ask the Database Wizard to show you how. This is called 
IntelliSense™ technology, and it senses what you are doing, and helps you do it with fewer steps. 
It lets you focus on your work, not on making your software work. 


Now applications work together, work alike, 
work the way you always hoped they would. 


New Microsoft? Excel, Word, PowerPoint? Microsoft Access, and Schedule+. Use 
them to work more effectively, to access and share information throughout 


your company, to conduct more in-depth analysis. Pull information from one 


application into another seamlessly. Manage your key contacts in Schedule+ 
and drop addresses into Word when you write them letters. Use PowerPoint's Meeting Minder to take 
notes of your meeting, and then export them to Word to summarize. Use the new Office Binder to create 

a single document that uses components from all five programs. Combine a cover letter, financial 
projections, and professional-looking charts and graphs seamlessly into one document. Save and print 
it as one. Open it and have all the applications it uses launch at once. You spend less time going back 


and forth between programs. Less time working around obstacles. More time focusing on the task at hand. 


Mi 
icrosoft 
WHERE DO YOU WANT TO GO TODAY?” 


To see an autodemo and more, go to http://www.microsoft.com/msoffice. Or call 800- 
‘©1995 Microsoft Corporation. All rights reserved. Microsoft, Ó 1 


Microsoft Corporation. *This add-on is available at no charge (doe E 


Together, the programs break down the barriers between you and other people. 
You find new ways to communicate, to share information, to collaborate. 


Now you can use Microsoft Word as your e-mail editor with the Microsoft Exchange Inbox in Windows 95. 
Create your messages in Word, and use all of its functionality, its formatting options, to communicate 
more clearly, more convincingly. With Word's Internet Assistant; you can browse the World Wide Web and 


publish your own documents there. If you subsribe to The Microsoft Network, you 


can access it directly from Office. FindFast lets you search company servers and 
individual desktops for information you need by typing a phrase or key word. Even 
finding the information you need to schedule a meeting is made simpler with the 
Meeting Wizard in Schedule+. It can find a time when your list of people can meet, ME 


locate a conference room, and notify everyone of the time and place. 


Now you Can take full advantage of Windows 95. 


New Microsoft Office was designed to work hand-in-hand with the Wi 
operating system and its Simplified user interface. 
i the Windows Explorer. 
Together, they make computing fundamentally easier and faster. They make it 


performance, long file fames, shortcuts; multitasking, a 


possible for you to spend less time computing, more time working effectively. 


people EE-——— BN who retire 


created’. — — ——» by industry. — — — — —» As industry 


are supported — — — —» via wealth E that is ultimately 


becomes more — — — —»- efficient, uH there will be 


people SN to retire > earlier. 
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30 Rants & Raves Reader feedback 
39 Electric Word Bulletins from the front line of the digital revolution 
51 Scans People, companies, and ideas that matter 
61 Fetish Technolust 
68 Reality Check The future of telecommuting 

70 Raw Data Stats 'R' Us 
72 Geek Page Global positioning system 
74 Follow the Money 60-day cash-out 

76 Deductible Junkets Doors and more 
78 Updata Area 51's toxic secrets, Prediction Company, Semco's CopCam.... 


80 CyberRights Now Anonymous speech 


ELECTROSPHERE 
82 Lost World of the Future By Jon Katz 
88 Information Wants to Be Free - But This Is Ridiculous By A. Lin Neumann 
94 Friends and Family, Mexican Style By Joel Simon 
102 Data Dicks By John Whalen 
110 How Anarchy Works By Paulina Borsook 


IDÉES FORTES 


121 Deep Technology By David Rothenberg 


165 Street Cred 
9 NetSurf 


Cover: Photograph of Jacques Villeneuve after the May 1995 Indy 500 by Norman Mauskopf, Indianapolis. 
Introduction: Adams|Morioka. 
Yiddish translation courtesy of Direct Language Communications Inc. 


P $ The Ultimate Man-Machine Interface ~~ 
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Peel away the skin of the digital race car, and you'll find anervous system of wires, 
ay: sensors, and black boxes. The old-timers this new technology is turning the Indy 
E D 500 into a big slot-car race. Jacques Villeneuvkaows better. By Todd Lappin 
A : 
The More You Sell, the More You Sel 
Brian Arthur's theory of "increasing returns" is revolutionizing E 


It's also why the Department of Justice stopped the Microsoft/Intuit merger. 
By Paul Kedrosky 


132 


Wanna Bet? N 
At $40 billion a year in the US, gambling is already bigger than P and music 
combined. Guess what's going to be the real killer app on the Net? by Evan I. Schwartz 


134 


Ñ | 
Word Nerd Wn 

Olaf Olafsson writes novels and runs Sony Electronic Publishing, in that prder 
By Charles Platt 


138 


IPhone | 
Will telephony on the Net bring the telcos to their knees? Or will it allow them to | 
take over the Internet? (And, oh yes, it's damn hard to tap.) Fred Hapgood on the | 
hype and hope of Internet telephony. 


Believing Is Seeing l 
Fusing painting and montage in his low-tech Fictitious Portraits, San Francisco artist | 
Keith Cottingham mimics and contradicts photographic reality. By Ron Platt 


Superhumanism JJ 
According to Hans Moravec, by 2040 robots will become as smart as we are. Then dvi 
they'll displace us as the dominant form of life on Earth. But he isn't worried - the rl 
robots will love us. By Charles Platt JJ 


Retinal Rave [/ 
The pulse-pounding imagery of techno vibrates through the pages of tocalié 1.0, 
a visual atlas of Germany's musical underground. By Dan Sicko A 


The Playground of Big Science 

Sandia Labs used to be the “conscience” of the Cold War - its scientist] e sure 
that the nukes worked. Now, the $4 billion question is whether thesé sp 
in everything from astrophysics to virtual reality can create a new mission before 
Congress pulls the plug. By Richard Rapaport 
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Label - Blended Scotch Whisky 


Dive into a new world of 
exploration and adventure! Now 
there's an entertaining, ever- 
changing Web site that's easy to 
use — created by the world leader 
in non-fiction entertainment. 


Start With Original Features! 


Every day you'll find articles 
and activities especially created 


to take advantage of the power, 

interactivity and global reach of 
the World Wide Web. Use them 
to pursue your own adventures 

and interests in History, 


Nature, Science, People, 
Exploration and Living. 


KNAPSACK 


e More 


Finally, Easy Access to the Web! 


Something hooked your interest? 
Hit "Give Me More" and 
Discovery Channel Online 


directs you to related Web sites 
around the world that you can 


explore to your heart's content. 


No More "Lost In Cyberspace"! 
Our Knapsack feature does the 
hunting for you. It'll track down 


information on anything you're 


interested in — even^when 
you're not on-line and 
even if you don't know 
how to navigate the Web 
— and store it in your 
"pack" 'til you open it. 


It's A Gateway To A New World! 


For ten years, Discovery 
Channel has been exploring your 
world. Now we've taken our 
knowledge and experience of this 
planet — and brought you a 
whole new way to explore it on 
your own. 


Start at http://www.discovery.com. 
Where you go from there is 


totally up to you. 


Discovery 


CHANNEL 


a 


it's easy to connect http://www.discovery.com or call 1-800-567-1476 


INNOVATION IN UNISON: NVIDIA & Diamond Multimedia Systems | 


Here at CMP' OEM Group, weve discovered our audience shares more than an affinity for our 
publications. It seems they have an equal interest in developing innovative products together. > A perfect 
example are the people at NVIDIA and Diamond Multimedia Systems. Just this May, they jointly 
introduced perhaps the most remarkable idea to hit the consumer PC market this decade — the NV1 
Multimedia Accelerator. The world's first integrated, single-chip accelerator solution, the NV1 turns even 
the most ordinary PC into an extraordinary multimedia experience. By offering such breathtaking 
features as real-time, photorealistic 3D graphics; full-motion video and special effects; plus concurrent 
high-fidelity audio. > Yet what makes this story so impressive isnt simply the technology that went into the 
NV1. It’s the teamwork. As proof, consider the project's first key breakthrough, NVIDIAS revolutionary 
NV Multimedia Architecture” created in June of 1994. Or the development of the NV1's engineering 
prototype just four months later, a success achieved in close collaboration with SGS-THOMSON, a 
world leader in microelectronics design and manufacturing. And of course, the pivotal role played by 
Diamond Multimedia, who worked hand-in-hand with NVIDIA to attain such vital product goals as 
applications development, support tools and software drivers. » As you read this, the Diamond Edge 3D 
based on the NV1 is making its mark with consumers and industry experts alike. Which proves, when 
companies like NVIDIA and Diamond join together, anything is possible. Of course, we at CMP believe 


the NV1 demonstrates another compelling truth. When our OEM audience works in unison, something 


remarkable is certain to develop. CMP OEM GROUP 


Electronic Buyers' News + Electronic Engineering Times « OEM Magazine 


NVI Product 
Development Team, 
Sunnyvale, CA. 


Diamond Edge 
Product Development Team, 
| San Jose, CA. 


For information about the NV1, contact NVIDIA at (408) 720-6100 or http:/hvww.nvidia.com. You can reach Diamond at (800) 4-MULTIMEDIA or http:/hwww.diamondmm.com. 
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Can Time Warner divine | 
the interactive TV fune? 


Toterview: Ken Van 
Toe-TV's top ted 


To advertise in any OEM Group publication, E-mail CMP at gjoerger@cmp.com. 


WINE ID 


Editor/Publisher: Louis Rossetto 
President: Jane Metcalfe 


Executive Editor: Kevin Kelly 


Executive Managing Editor: John Battelle 
Creative Directors: John Plunkett and Barbara Kuhr 


Senior Columnist: Nicholas Negroponte 
Associate Managing Editor: Constance Hale 
i Features Editor: Martha Baer 

b Associate Editor: Mark Frauenfelder 
Section Editors: Kristin Spence, Amy Johns, Steve G. Steinberg 
Copy Editors: Mandy Erickson, Jackie Bennion, William O. Goggins 
Production Editor: Tim Barkow 
Staff Editors: Jessie Scanlon, Todd Lappin, Andrew Rozmiarek 


itz Research Associates: Roderick Simpson, Michael Behar 
PT Editorial Assistant: Jesse Freund 
^ Editorial Administrative Assistant: Sara Valentine 
Pe 


Interns: Shoshana Berger, Keith Hunter, Bob Parks, Dan Wong 
Contributing Editors: 

John Browning (Europe), David Jacobs (Fetish), 

Bob Johnstone (Japan), Jon Katz (Media), Bernie Krisher (Asia) 
Contributing Writers: 

John Perry Barlow, Thomas Bass, Ivan Berger, Paulina Borsook, 
Stewart Brand, Gareth Branwyn, Douglas Coupland, Esther Dyson, 
Simson Garfinkel, William Gibson, Mike Godwin, Michael 
Goldberg, Jeff Greenwald, Connie Guglielmo, John Heilemann, 
Joi Ito (Japan), David Kline, Jaron Lanier, Jacques Leslie, Steven 
Levy, Jules Marshall, Brock N. Meeks, Pamela McCorduck, Phil 
Patton, Charles Platt, Joshua Quittner, Jef Raskin, Rudy Rucker, 
Paul Saffo, Michael Schrage, Evan |. Schwartz, Peter Schwartz, 
John Shirley, R. U. Sirius, Burr Snider, Neal Stephenson, Bruce 
Sterling, Rogier van Bakel, Gary Wolf 


lenny krav 


Design Director: Thomas Schneider 

Senior Designers: Daniel Carter, Paul Donald 

Designer: Eric Courtemanche 

Photo Editor: Amy Howorth 

Assistant Photo Editor: Erica Ackerberg 

Photo Associate: Marla Aufmuth 

Contributing Artists: 

Erik Adigard, Glen Bair, Brains, Jeff Brice, Fred Davis, Paul Davis, 
Rob Day, Georganne Deen, William Duke, Stan Gaz, Amy Guip, 
Richard Haffar, John Hersey, Pamela Hobbs, Flavio Kampah, 

Rip Kastaris, Kai Krause, Jim Ludtke, Syd Mead, Brook Meinhardt, 
David Misconish, Nick Philip, Big Daddy Ed Roth, Steve Speer 
Contributing Photographers: 

Mikkel Aaland, Barry Anderson, Henry Blackham, Brett Colvin, 
Steve Double, Gabor Ekecs, William Faulkner, Rafael Fuchs, Steve 
Fugikawa, Jill Greenberg, Aaron Goodman, Leslie Hirsch, Vid 
Ingelevics, Kevin Irby, Blair Jensen, Antonin Kratochvil, Paul Lau, 
Floris Leeuwenberg, Norman Mauskopf, David McGlynn, William 
Mercer McLeod, Karen Moskowitz, Sylvia Plachy, James Porto, 
Clark Quin, Rex Rystedt, Daniela Schmid, Klaus Schönwiese, Neil 
Selkirk, Chip Simons, Brian Smith, Michael Warren, C. T. Wemple, 
Bill Zemanek 

Production Art Director: Eugene Mosier 

Production Manager: Charlotte Ng 

Production Artist: Kristin Burkart 

Traffic Coordinator: Tom Claburn 

Promotion Design: Jim Frew, Kristine Brogno 

Design Administrative Assistant: Adrienne Ellis 

Interns: Nicole Chiala, Amy Sagiv 


TLC: Charles Luter, Ratka Popovic "| may be wrong, 
Coach: Charlie Jackson but I’m never 
Patron Saint: Marshall McLuhan in doubt.” 


Wired Ventures Ltd. 


Chief Executive Officer: Louis Rossetto 
President: Jane Metcalfe 


Vice President and Chief Technology Officer: Andrew Anker 
Vice President Operations: Todd Sotkiewicz 


©1995 Wired Ventures Ltd. All rights reserved. 

Reproduction without permission is prohibited. 

Wired (ISSN 1059-1028) is a publication of Wired Ventures Ltd. 
Printed in the USA. 

Registered for GST as Wired USA Ltd. GST = R134795954. 
Submissions: Enclose an SASE for writers guidelines. 

E-mail: guidelines@ wired.com. Digital submissions preferred. 
Wired assumes no responsibility for unsolicited material. 


How to reach Wired: 


Featuring Rock And Roll Is Dead 3 . "A 4 520 Third Street, Fourth Floor, San Francisco, CA 94107 
À ^ e +1 (415) 222 6200 
$ « A Main fax: +1 (415) 222 6209 
Produced by Lenny Hrovitz, ; NE Editorial: 222 6249 Accounting: 222 6299 
dau: XA i Design: 222 6249 HotWired: 222 6369 
E $ Ai : `< Advertising: 222 6289 Circulation: 222 6399 
le à Y a Online: Editorial: editor&wired.com Other: info@wired.com 


yi ; ‘ / 
01995. Virgin Records America; Io: 14 


< 5 a re Wy hs & NK Ask for a free poster. Buy Airwalk and get a free hat. While supplies last. The Afta boot. For a store near you call 1.800.AIRWALK. ©1995 
o 


Y O SyQuest: 


5.25” Removable Cartridge 
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Tired of space 
limitations? Lost data? 
Expensive cartridges? 
The old storage tech- 
nology is just that. Old. 

Get wired! With 
the Fujitsu DynaMO™ 
optical drive, the new 

standard . 


capacity 

data storage, you can 
reliably store and trans- : 
port all kinds of large 
files. Even the most 
demanding graphics 
and multimedia applications. 

DynaMOS industry-standard, 
3.5" 230MB cartridges po» 
provide greater | 
storage capacity 
for about 17¢ per 
megabyte. So you 


can save larger files while you save 
money. 

DynaMO also protects your 
data better. Since it uses 
magneto-optical media, 
DynaMO is immune 
to the problems that 

plague removable 
magnetic media. It's 
simply the most stable medium you 
can buy for transporting files or 
storing them. 
That's why DynaMO disks 


come with an exclusive lifetime 


DYNAMO SPECIFICATIONS 


CAPACITY 

DATA TRANSFER RATE 
AVERAGE SEEK TIME 
ROTATIONAL SPEED 
Disk WARRANTY 
WEIGHT 


128-230MB 
2.1 MB/sec. 
30Ms 

3,600 RPM 
LIFETIME 

2 LBs. 


- warranty from Fujitsu, 
the world's second 
largest computer 
company. 
: And no matter 
what your application, 
from color separa- 
tions to multimedia 
to backing up, 
DynaMO is faster 
than ever before. 
Up to 6096 faster 
in the Mac version 
- equipped with 
Turbo MO software. 
— No wonder 
DynaMO outsells all other optical 
drives. Highest performance, lowest 
cost, unmatched reliability. Get 
DynaMO and you've got it wired. 


1-800-898-1302 


cO 
FUJITSU 


COMPUTERS, COMMUNICATIONS, 
MICROELECTRONICS 


© 1994 Fujitsu. All rights reserved. All brand names and product names are trademarks of their respective holders. 
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Friends and Foes 
“Why does he leave us feeling cold?” Esther Dyson 
asks of Newt Gingrich (“Friend and Foe,” Wired 3.08, 
page 106). 

It was difficult to tell from the interview, unless 
you happen to be a pedophile. He certainly talks the 
Wired-approved cybertalk. Maybe if his hair were 
green. Or maybe if we weren't so brainwashed by the 
East/West Coast media élite into believing the party 
line. Maybe if Gingrich were openly gay, or a charter 
subscriber to Hustler, or raised by lesbians on a com- 
mune in Rwanda. Or all three. 

But, unfortunately, he's a white guy wearing a tie, 
holding forth in the US House of Representatives, and 
expressing opinions at 
odds with The New York 
Times-CBS Evening News 
view of reality. That, folks, 
is why he makes us 
uncomfortable. 

John Healy 
Woodbridge, Connecticut 


The Newt Gingrich inter- 
view was first-rate. How- 
ever, | detected some 
journalistic hypocrisy in 
Esther Dyson's introduc- 
tion. Why did she feel the 
need to editorialize her 
political opposition to 
Gingrich? Readers would 
not expect her to hold 
the same views as Gin- 
grich anymore than they would expect a reporter 
interviewing Jeffrey Dahmer to be a cannibal. 
George L. Vickers 

lexcomOgalileo.mis.net 


Stop the Insanity 

It's not until you see that stuff in print (“This Is Not 
Totally Entertaining. This Is Insane," Wired 3.08, page 
136) that you realize how much work making The 
11th Hour has been. It's not an experience that Rob 
and | want to repeat. 

Speaking of Rob, he's only mentioned by first 
name in the article. Rob Landeros and | founded 
Trilobyte together over five years ago. That's a long 
time. While | was finishing The 7th Guest (waaaay 
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back), he was busy designing The 1 1th Hour, and two 

years later he is finally seeing the fruits of his labor. 
Me? I'm still busy snake wrestling with silver discs 

that are too big and compiling my daily reports into 

a book, even if it's only to remind myself what not to 

do next time. 

Graeme Devine 

Chief Executive Officer 

Trilobyte 


Net Films, Take Two 
Scott Rosenberg wants computers in movies to be 
more realistic — not just plot devices ("The Net Net on 


Net Films: Crapola," Wired 3.07, page 117). Asa 
screenwriter and software supplier to the film indus- 
try, | cringe when Hollywood representations of 
“high-tech” computer screens and software look 
more juvenile than Prodigy 1.0. Since millions of 
moviegoers are familiar with computers, there's no 
excuse for these kinds of reality glitches. 

As for making computers more than MacGuffins, 
get a grip. Movies are about characters interacting 
dramatically with other characters and objects. 
Computers are just objects, and the world of bits 
and bytes and gray little boxes, in and of itself, is 
boring. Movie computers that resonate with modern 
viewers aren't actually computers, they're futuristic, 
fictional characters (who happen to be machines) 


Ejo 


General questions info Qwired.com 


E-mail server info-ramaQwired.com 


that play on our current cultural fears of technology. 
Complaining about how Hollywood treats com- 

puters is like bitching about the bum rap that 

Stephen King gives cars and corn. 

Steven Sashen 

sashen@cinovation.com 


Though I’ve never had high expectations for Holly- 
wood, | do notice whether a film gets the technology 
right. Rosenberg hoped that Johnny Mnemonic 
would go beyond the usual Hollywood clichés and, 
arguably, it does. However, the plot rests on the 
premise that a major corporation can put all of its 
critical data on a chip — 
but make no backup. This 
suggests that Hollywood 
is out of touch not only 
with technology, but with 
the millions of people 
who have learned — often 
the hard way - to back up 
their hard drives. 

On the other hand, 
Robocop, a movie with 
no pretensions of realism, 
contains a wonderfully 
accurate portrayal of a 
database search. Robo- 
cop sees a face on the 
street. He plugs himself 
into a computer and 
searches through mug 
shots until he finds the 

face. From that he gets a name, and then a list of 
known accomplices. He searches through the accom- 
plices, finds one that he recognizes, and reads his 
criminal record, which includes suspicion of murder. 
He looks up the murder victim, and finds his own 
name and face. This 30-second scene offers a good 
overview of what computers can and can't do and 
how people use them. 

Steven McDougall 

swmcd@world.std.com 


A High Price for Free Stuff 

| was disturbed by Esther Dyson’s article on the future 
of intellectual property (“Intellectual Value,” Wired 
3.07, page 136). It is premature to assume that all will 


CONSTANT IN A VIOLENTLY CHANGING WORLD. 


After a decade of making 
Macintosh better, we figured 1t was 
time to make a better Macintosh. 


The power to create. The 
Radius 81/110 is based on the 
powerful 110 MHz PowerPC 
601+ processor, which delivers 


the raw power you need for 
even the most demanding 


creative applications. 


What's in it. The Radius 
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with 16 MB of RAM, a 4X 
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The 100% solution. Every 
Radius system is 100 percent 
Mac OS-compatible and 100 
percent compatible with all 
Radius branded products. 


Choices from Radius. 
Radius has always made the 
best products for Macintosh: 
high-resolution, large-format 
displays: graphics and 
application accelerators; 
digital video hardware and 
software; and color proofing 
systems. Naturally, they're 
the best products for Radius 
systems, too. 


So we did. Introducing the Radius 81/110. 


It's 100 percent Mac” OS-compatible. It's 100 percent 
compatible with virtually all Power Macintosh" software 
and hardware. And it's 100 percent Radius. Which is 


particularly important. 


Why? Because nobody knows more about the 
Macintosh* computer than Radius (except possibly 
Apple). For the past decade, the graphics, publishing 
and video products we make have helped make 
Macintosh the standard for creative computing. Now 


we make the computer, too. 


Based on the extraordinarily powerful 110 MHz PowerPC* 
601+ processor, the Radius 81/110 is basically raw power in 
an open box that you or your reseller can configure to meet 
your specific needs. It's packed with the superior quality for 
which Radius is famous. It’s backed by the superior service 
and support for which Radius is also famous. And it's 
available at a better price (for which Radius is about 
to become famous). 
So when you're in the market for a new Mac OS-based 
system, we suggest you call us at 1 (800) 227-2795 for 
the name of your nearest reseller. Or see us on the 


Web at www.radius.com. 


Because your next Mac OS-based system should be 


a Radius. It's the better choice. 
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RANTS & RAVES 


be well for creators in a future without intellectual- 
property protection and widespread distribution. 
Dyson proposes that advertising for publishers and 
peripheral support services for software developers 
will compensate for the losses that free, wide distrib- 
ution will bring. These are not viable solutions for 
many smaller and independent producers. Much of 
the alternative press, for instance, deliberately sur- 
vives without the constraints of advertising, but can 
only maintain itself through traditional subscription 
structures. Rather than flippantly accepting the 
demise of copyright laws, we should use technology 
to re-enforce existing law. If we don't start recogniz- 
ing the value of intellectual production at the same 
level as physical production, the result could be less 
creation and fewer choices — too high a price to pay 
for free stuff! 

Patrick Benard 

patrick@individual.com 


New Decade, Same Interactivity 

The conclusions drawn by your intrepid correspon- 
dent in “People Are Supposed to Pay for This Stuff?” 
(Wired 3.07, page 148) did not surprise me. The last 
time interactive television was popular — in the early 
‘80s — it was called videotex. Companies held field 
trials just as they're doing today. The technology was 
cruder, but the premise was the same — people 
would pay to shop at home and view information 
using their television and a hand-held device. What 
happened? As your article said, “All of us are really 
two people - the person we say we are in focus 
groups and the real person deep inside.” People 
wouldn't pay for the service. When it comes to inter- 
activity, nothing beats trolling the aisles at WalMart. 
Joan Francuz 

Phoenix, Arizona 


The Glow of Nostalgia 

While | enjoyed reading your review of Historically 
Brewed (“Calculating Nostalgia,” Wired 3.07, page 
165), it was the picture of the TRS-80 Model IIl com- 
puter that thrilled me. The similar Model IV remains 
my favorite way to get on the Internet from home 

(at a considerably higher speed than 300 baud). The 
fingering can be a bit awkward, but in the enveloping 
quiet of night — when that gray, phosphorescent 
glow shimmers across my living room, overwhelming 
my senses and bathing my soul in unremitting 
ecstasy — | feel ... well, pretty darned good. 

Jeffrey Bowlen 

bowlen@email.unc.edu 


| Want My AM/FM 

| found your article on RealAudio interesting, though 
| do not agree that it will kill radio (“RealAudio is the 
Real Deal,” Wired 3.07, page 38). First, radio's appeal 
has always been its live, local programming. Sure, 
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many listeners treat radio as background noise much 
of the time, but studies show that the majority of 
listening takes place in the car and at work. Would 

| rather download a traffic report 30 minutes before 

| leave for work instead of just catching it on the car 
radio? The live report will be more accurate and will 
probably include an alternate route if there's a jam. 

Second, radio is portable. | can take my walkman 
to the beach and effectively cut myself off from the 
world. And what do | want in an emergency? A lap- 
top and cellular modem for IRC chat about the torna- 
do ripping toward my hometown? Nah. Give me a 
little AM/FM portable, some double-A batteries, and 
a place to take shelter! 

Finally, even if | could set my PC to randomly 
download my favorite songs from the Net, l'd never 
hear new material. Radio exposes us to music that we 
might not think of listening to, but that we enjoy. 

Radio might eventually be broadcast digitally, but 
it'll still be here, cranking out the hits and letting you 
know which roads are crowded. After all, we're still 
commuting to work, right? Well, most of us. 

Robert Usdin 
roba@cybercom.com 


Confessions of a Child Cyberaddict 

I'm 11 years old and I've been programming since | 
was 7. l'm an occasional hacker, and a true cyber- 
space addict. Enough about that. | thought your 
article on European demo coders (“Demo or Die!” 
Wired 3.07, page 142) totally kicked! Your magazine 
has finally brought life to the computer industry. 
Matthew Blackmar 

gtwb53d@prodigy.com 


Chivalry, Not Satanism 

The Society for Creative Anachronism Inc. is not a 
pagan organization, as you implied in your article 
“Technopagans” (Wired 3.07, page 126). Members 
re-create the highlights of the Middle Ages such as 
costuming, feasting, and chivalric combat. 

But over the past 30 years, the society has had 
more than its share of misguided, fundamentalist 
detractors who confuse dressing in pre-16th-century 
clothing with practicing Satanism. Your article did 
nothing to help. As a nonprofit, historical research 
organization, the society is completely secular. 
Corrie Bergeron 
corrie@solon.com 


Evolution and Its Discontents 

Human skulls evolve? (“Revolutionary Evolutionist,” 
Wired 3.07, page 120.) Assuming that humans are 
around in the future, they will look as we do now. For 
a change to occur, there must be a mechanism that 
deselects the unchanged. What mechanism will 
eliminate our current skull size? Even if one exists, its 
effect would be neutralized by modern society, which 


Ha 


aids in the reproduction of all of its members. In 
essence, civilization is the end of evolution. 
Peter N. Dezendorf 

deze@eworld.com 


With regard to “The Digital River” (Wired 3.07, page 
122), | would argue that human existence is more 
analog than digital. We feel, love, express, and inter- 
pret the present analogically. For example, humans 
are always aware of the temperature of an inter- 
action. But “temperature” is an analogic quality. 
Degrees Fahrenheit is a digital representation of that 
quality, which cannot fully express the quality of 
temperature that it measures. Similarly, any digital 
interpretation of human experience can only be an 
approximation. “How do | love thee? Let me count 
the ways.” What an impossible digital task. 

Ed Stutsman 

ed.stutsman@the-spa.com 


News of the Wild West 

Your article “Hell Hath No Fury Like a Monopolist 
Scorned” (Updata, Wired 3.06, page 84) referred to 
West Publishing Company as “a monopolist.” West is 
a "leading publisher of federal case law,” as you say, 
but it has no monopoly on case-law publication. At 
present, more than 190 competing providers supply 
more than 750 sources of case law to the market- 
place - an odd monopoly. 

The article also claims that West's law books are 
expensive. A typical Federal Reporter volume has 
1,580 pages and costs about US$29, or about 1.8 
cents a page. A typical trade book like Silicon Snake 
Oil has 247 pages and costs about $22, or 9 cents a 
page - or five times the cost per page of a West 
reporter volume. 

Lastly, the statement that “electronic legal data- 
bases have left West vulnerable” because West has 
only a “fading” print presence is also wrong. West has 
offered legal information online since 1975 and in 
CD-ROM format since 1988. 

Ruth E. Stanoch 
Manager, Government and Media Relations 
West Publishing Corporation 


Undo 

* In our enthusiasm for cyber rights, we mistakenly 
referred to the EFF-Austin organization as “Austin's 
Electronic Frontier Foundation" ("Net Backlash — Fear 
of Freedom," Wired 3.08, page 70). EFF-Austin is the 
full name of this Texas-based cyberliberties group, 
which has no formal connection to the national 
Electronic Frontier Foundation. 
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For the past three years, Chrysler Corporation has been honoring outstanding designers. 
By showcasing great innovations in fields such as graphic, interactive, product, architectural, and environmental 


designs, Chrysler strives to bring well-deserved attention to those designers whose common attribute is a 


FRANK O. GEHRY 
passionate commitment to their vision. Bl Frank O. Gehry has broken with the perceived 


conventions of architecture for over 30 years with consistency and unfailing verve. His firm, Frank O. Gehry and 


Associates, has profoundly and imaginatively reinvented architectural expression in format, materials, 


ROBERT M. GREENBERG 
and technological arenas. With his bicoastal company, R/GA Digital Studios, 


Robert M. Greenberg has pioneered new media on both the creative and technological frontiers. R/GA's images 


and special effects have been designed for all platforms, from feature films to broadcast TV 


RALF H,HOTCHKISS 
and from print to interactive multimedia. W A consultant to wheelchair manufacturers in developing 
countries throughout the world and technical director of the Wheeled Mobility Center, 


Ralf Hotchkiss has radically altered both the design and the process of producing wheelchairs. Through 


his research, he has developed state-of-the-art, all-terrain wheelchairs with a network 


RE VERB 
of builders in over 25 developing countries, M Reverb is a collective of five partners 


distinguished by their unconventional work in the conventional medium of graphic design. They collaborate 


with a diverse group of clients from grassroots community centers to large corporations. 


~ I T E 
i a 
@ Founded in 1970, SITE is an interdisciplinary group of artists, architects, and designers 


who advocate social and environmental responsibility through its diverse range of projects. The group's integration 


of nature in the construction of buildings, sculpture, parks, and waterfront development has resulted in 


PHILIP ZIMMERMANN 


environmentally responsive and functionally effective buildings and spaces. lll Philip Zimmermann 
is the designer of Pretty Good Privacy (PGP), an E-mail encryption software. Thanks to the algorithms 
of PGP. which was released to the public as free software in 1991, E-mail messages 


can be sent securely all over the world without risk of interception by any third party. 


Congratulations to all the winners of 
the 1995 Chrysler Award of Innovation in Design. 
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5 Fidgety? Compulsive? Got ants in your pants? 
Now you can dream up a great idea for a video 
and see it come to life—right away. 
2 Presenting Media 100.* The most powerful 
and simple digital video system ever. No studios to 
rent, no editors to hire, no nonsense. Just sit yourself 
down in front of your Macintosh” and start 
pointing and clicking. It’s that simple. 

But its also extremely powerful, because 
Media 100 is designed to give you the highest 
picture quality available on any nonlinear system. 
Period. So you're editing online, in real time. 

You get 8 tracks of real-time audio, graphics, 
titles, 100% QuickTime" compatibility, stunning 
motion effects, and real-time ColorFX.” There is 
no need for a separate offline system. 

Whatever you have in mind can quickly become 


reality —all on one system. M | DIA 


For a free video or live demo 


j 


call 1-800-832-8188. l 


Wham. Out of the blue, this 


great idea for a video hits you. 


Born with no patience at all, you 


rush to find a way to see your 


idea come to life. Hello, Media 100. You sit. You 


begin. No studios to book, no 


editors to hire. You actually create a finished, 


broadcast quality video without 


having to leave the room. Hours later, you present your 


idea to Mr. Big. He smiles. You 


sip expensive drinks until dawn. 


ME DIA" 1005 WHAT DID YOU- HAVE TN MEND? 


What do you call an application 
that makes phone, fax and e-mail 
accessible from anywhere? 


W Actually, it's called computer 


telephony integration. The latest 


Cool addition to Nortel's portfolio 


of business applications. This elegant 


integration of your phone system and 


LAN manages all your communications 


and messaging from virtually anywhere. 


W Experience the simplicity of visual 


fax messaging, customized phone 


directories, real-time data base screen 


pops and personal video conferencing. 


W Nortel makes the dream of computer 


telephony integration an amazing 


reality. W For a free Nortel business 


applications demo disc, you 


can reach Northern Telecom 


at 1-800-4 NORTEL (dept 


AU29) or on the Internet at 


http://www.nortel.com. m 


NORTEL 
A World of Networks 


Enterprise Networks - Wireless Networks - Broadband Networks 
Switching Networks - Network Applications 


© 1995 Northern Telecom. Nortel is a trademark of Northern Telecom. 


ZIMMERMAN: N. WELSH/SYGMA 


R upert Murdoch may have finally figured out what 

to do with Delphi, that little online service he bought 
back in 1993. Rather than try to outfox AOL and Prodigy, 
Murdoch has teamed up with MCI — News Corps US$2 _ 
billion sugar daddy — to create a Web service combining 
Delphi's Internet-access chops with MCI's wide range of 
Internet services. 

But Murdoch's most interesting move has to do with 
content: he tapped Anthea Disney, editor of the cash cow 
TV Guide, for the new Web service. Besides the obvious 
signal — TV is out, online is in — it's hard to imagine a more 
definitive commitment to the Web as 


a profitable media business. . l} 
Disney says this will be a service for TV G u id e S 
the folks who read TV Guide — those 
unwired masses who want the Net to be as simple to use 
as a remote control. The site, which should be up by 
late fall, will include original content, lots of forums, and, 
of course, advertising. 
"Technically, | bring about as much to it as Mickey 
Mouse," says Disney. "But we are collecting a group of new 
journalists who are really fascinated by the Web." 
To see what's to come, head to http://www.delphi.com or 
http://www2.pcy.mci.net/venture/index.html. — John Battelle 


y office looked like a mad scientist's den, with 

wires and cables erupting out of various tele- 
phones and computers. Phil Zimmermann, creator 
of the file-encryption program Pretty Good Privacy 
(see Wired 1.6, page 25), and I were installing PGP- 
fone, his voice-encryption program that's about to 
be given away as freeware for the Macintosh. 

PGPfone is relatively easy to use - your basic 

point-and-click Mac interface. Phil and I talked from 
Colorado and Maryland, respectively, speaking 
through the microphone in a PowerBook 540c. It 
wasn't as noise-free as a telephone, but it was clear 


Second Gift to the Net 


enough for prime time, given that our voices - 
compressed and encrypted on the fly - were being 
rendered untappable. 

Why is Zimmermann giving away voice-crypto 
when the feds are still dangling an indictment over 
his head? "Because it's still legal for Americans to 
hold a private conversation," he says. "And because 
I'm a cryptographer. This is what | do." - Vic Sussman 
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Finder 


The future of shopping on the Net exists in prototype today at 
BargainFinder (Attp://bf.cstar.ac.com/bf/). Using an agent process 
developed by researchers at Andersen Consulting, BargainFinder 
searches through the catalogs of eight online music stores and 
finds the best price for the CD of your choice. One click takes you 
to the store with the bargain. 

This shoppers' site was created as a real-world experiment 
on the effect of perfect information on markets. If buyers can 
always get the best price, how do sellers react? When last 
checked, three of the eight stores were blocking the agents out. 
- Andrew Anker 


Border Dispute: Just like the Mac, Windows 95 includes a world map delineated with time zones and 
national borders. But don't try to use it to get to India. Apparently, Microsoft used UN charts to draw 
the borders for a region of Kashmir over which the Indian and Pakistani government are still at war. Incensed, the Indian government banned Windows 95 and threatened to bar all Microsoft 
products, maps or no. Microsoft fixed the problem by disabling the map feature entirely. “We're talking about a dozen pixels on the map," a Microsoft engineer points out. "We'd change the 
bitmap to please India, but who knows how long it'd stay correct." =11l Professor, Heal Thyself: The American Association of State Colleges and Universities recently discovered that roughly 


two-thirds of colleges are either considering or have already implement- 


ed computer-literacy requirements for their students, but only one-fifth 


plan to apply similar standards for professors. Also noted: two-thirds of » 


CELE SiC) Avatars 


he dozen or so pieces of glitter 

attached to inventor Olaf Schirm’s 
face (left) are actually reflective foil mark- 
ers. A tiny infrared camera mounted 
on his helmet is poised about 6 inches in 
front of his face, picking up the move- 
ment of the markers as he smiles or 
frowns. His movements are then digitized 
by circuitry in the helmet and sent toa 
3-D computer model of a human face, 
which mimics Schirm’s expressions in real 
time. The system, called the X-IST tracker, 
is being tested by Sony Pictures and ZDF 
German TV, as well as by Manhattan 
Transfer/Edit, which used the X-IST facial 
tracker to develop Backyard Safari, a 
children's science series slated for PBS. 
- Allan Lundell 
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MATTHIAS ZIEGLER 


Brenda's 


ourteen years after joining the hint-line division of game 
a maker Sir-tech, Brenda Garno has risen to story designer 
£ of Druid, an adventure game. “I thought about the 48DDD 
women that parade through fantasy worlds and wanted a 
gorgeous guy in Druid,” says Garno. “I sent a fax to our team 
detailing how I wanted him to look: stomach blocks, great 
ass, well-muscled legs and arms. So far, l've gotten a lot of 
positive response from the women in the industry - all five of 
us.” Sir-tech Software Inc.: +1 (315) 393 6633. - Zach Meston 
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Stock Shares $ Close on 


Company Person/Entity 


Symbol Owned 08/09/95 
Spyglass Tim Krauskopf, R&D SPYG 341,000 $14,748,250 
Doug Colbeth, Pres SPYG 257,670 11,144,228 
Performance Bill Schrader, Pres PSIX 5,441,200 111,544,600 
Systems Marty Schoffstall, CTO PSIX 2,392,992 49,056,336 
James Gleick, Pipeline PSIX 1,782,343 36,538,032 For those still claiming there’s no real mon- 
UUNet Rick Adams, Chair UUNT 4,875,000 209,625,000 ey in the Internet, it's time to wake up and 
John Sidgmore, Pres/CEO UUNT 1,244,100 53,496,300 smell the java. This list of selected officers 
and shareholders in major Net-related 
cs snm mnm companies was compiled om public finan- 
Marc Andreessen, CTO NSCP 1,000,000 58,250,000 cial data by Mike Walsh (walsh&webcom 
John Warnock NSCP 888,890 51,777,843 -com) of Internet Info (http://www.webcom 


.com/~walsh/million.html). 


Netcom Robert Rieger NETC 959,054 35,245,235 

Communications Chancellor Capital NETC 685,591 25,195,469 
Robert Rositano NETC 580,474 21,332,420 
Gary Madden NETC 517,787 19,028,672 
John Whalen NETC 149,553 5,496,073 


Alan Meckler MECK . 1,368,560 56,966,310 
James Mulholland MECK 671,538 27,952,769 


Mecklermedia 


» the institutions surveyed expect to charge for computer use on campus. SIll 
Blame the Messenger: Here's the scene - guy speeding down a Long Island high- 
way reaches for his cell phone, fumbles for a number, forgets to look up and check 
the road, crosses the double-yellow line, smashes head-on into a family driving the other way. The father is seriously injured. Who's at fault? Why, Motorola Corp., of course! The family is 
suing Motorola for US$35 million, claiming the company was negligent - it should have provided safety instructions for the idiot who caused the accident. Please! Citing a Rochester Insti- 
tute of Technology study that found a cell phone increases the risk of having an accident by 34 percent, the family's lawyer is also suing to force Motorola to redesign its phones for more 
driver-friendly use. =111 No More Free Lunch: Edgar, a government-sponsored service that made more than 3 million Securities and 


Exchange Commission filings available free on the Web, closed its virtual doors October 1. As a commission official points out, it costs 


hen USC programmers took the an unofficial standard in the graphics 
image of a Playboy centerfold in industry. Then in 1991, Optical Engineer- 
the early ’70s and used it to test imaging ing ran an article full of Lena images. 
algorithms, few guessed the controversy Playboy lawyers told the journal that the 


a single eye would image belonged to Playboy, no matter 
eventually see. how many geeks had appropriated it. 
The original photo- In the end, Playboy neither prosecuted 
graph (left), capturing a young brunette nor gave Optical Engineering permission 
named Lenna Sjóóblom, ran in the to use it. In this case the magazine found 
November 1972 issue of Playboy. Now it easier to, er, just look the other way. 
dubbed the “Lena image,” it's become - Joan Van Tassel 


WIRED OCTOBER 1995 


na 


REPRODUCED BY SPECIAL PERMISSION OF PLAYBOY MAGAZINE. COPYRIGHT 61972 BY PLAYBOY; MAGAZINE: BILL FAULKNER 


. Electronic Democracy 
WIRED in Action APPEAR 


You might expect the Bob Dole 


soe em A Web page to be inane. But point 
Wayfarers Wraparounds your browser to http://www.dole 
Barbie Barb Wire 96.0rg/, and everything seems just 
Melrose Place www.thespot.com off. The Dole banana banner on 
E-mail address on a URLona Bob's podium, for instance. 
business card business card Turns out it's a parody. Brooks 
Spliffs Bongs Talley and Mark Pace have regis- 

^ P tered political domain names in 
Italian sports cars Late '60s muscle cars 3 : š 

preparation for the '96 campaign: 
Postage stamps of Postage stamps of wilson.org, clinton96.org, pow- 
dead presidents dead movie stars who id psp) 
slept with presidents ell96.org - even gates96.org. 
S 

TV shows about the Internet — Net sites about TV shows ils parody Webpages iN 

: : been listed on Yahoo, resulting in 
National Geographic Colors a flood of visitors. But not every- 
Blaming old media Blaming the Net one who visits gets the joke. 
Zenith Westinghouse "Most of the letters we get are 
Artificial organs Xenotransplants from Republican college students 


who want to join the campaign," 
says Talley. - Steve G. Steinberg 


money to disseminate data, even public data. =11l Even More Stupid Canada 

Tricks: The latest inane item courtesy of the Canadian government - a recent 

study of customs officers, those servants of decency responsible for halting perverse material that might tarnish the minds of the northern- 

most North Americans. Commissioned by Canada's customs service, the study was conducted to ensure that these brave officials were not 
in any way affected by the material they handle on the job. Conclusion: customs officers "are not 
haunted by deviant thoughts or desires" and do not "worry about what they might do sexually." 


Apparently, Canadian customs officers are morally superior to normal Canadian citizens, who, we » 


Digital Diaspora is a new UK-based organ- 
ization for digerati of African descent. 
According to the manifesto that runs on 
its Web page, the purpose of the group 

is to "re-examine our relationship to our 
cultures and the way we represent them 
through the use of digital technology." 

In June, Digital Diaspora hosted "40 
Acres and a Microchip" - the first black 
Cyberspace conference - featuring such 
intellectual luminaries as bell hooks, Greg 
Tate, Tricia Rose, and Samuel R. Delany 
discussing their views on digital technology. 
For more on the meanings and messages 
of the digital future for African peoples 
around the world, see http://www.wmin 
.ac .uk/media/diaspora/. - Matt Haber 


WIRED OCTOBER:.1995 


ita ES e 
information, head to http://www.scism.sbu.ac.uk/cios/paul/MadScience/. I 


Do It Yourself 


Down Under 
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elim has a bright-yellow happy 
face and sports a skull-fitting 
topi. As guide to the CyberMuslim 
Information Collective's Web site, 
: he presents infor- 
Log IC mation on the 
collective's Hyper- 
Qur'aan - an online version of 
Islam's holy book - plus history, 
tips on digital activism, music 
and photos, even prayer times. 
Because it's run by a 20-year- 
old college student in Oklahoma, 
the site possesses a quirky humor 
and exuberance not usually asso- 


- E a 


she 


ciated with religious ideology. 
Selim cheerfully offers visitors 
assorted “neato metaphysical 
factoids to meditate upon,” 
explains founder Mas’ood Cajee. 
“We hope the site reveals a side 
of Islamic culture and Muslims 
that is unexpected, yet intrinsic. 
Selim, for example, is based on 
the smartass of Islamic folklore, 
Mullah Nasreddin.” The collec- 
tive’s work is revealed at 
http://www.uoknor.edu/cyber- 
muslim/cybermuslim.html. 

- Mary Elizabeth Williams 
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unedin, one of New Zealand's southernmost 
D... is the base camp for Animation Research, 
creator of the potato chip-pitching penguin fea- 
tured at Siggraph 95's Electronic Theater. Why does 
Animation's stuff look so good? When the fledgling 
company started up four years ago, it couldn't 
afford any fancy rendering packages. So it wrote 
all its own software. Plus, being just 1,500 miles 
from Antarctica, these guys know their penguins. 
Information: boski@otago.ac.nz. - Bob Johnstone 


mes h té. 


The power of cable 
is the key that 
unlocks the mysteries 
of the Infobahn. 

It is the power 
of possibilities. 

Of seeing a world 
of opportunities 
brought into every 
home through cable. 
It will be an evolution 
that will bring Forth a 
sweeping revolution. 
A renaissance at 
the speed of light. 
It is the stuff that 
dreams are made of. 
But it is not a dream. 
It is here, it is now, 
it is reality. 

The dawn of the 
interactive age 
is upon us. 

And Motorola's 
CableComm 
technology is the 
empowering force 
on the horizon 
heralding this 
bright, new age. 


CableComm 


The World is Cable Ready. 


(AA) MOTOROLA 


Multimedia Group 


1475 W. Shure Drive, Arlington Heights, IL 60004 + 708-632-3409 
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NOTHING BEATS A 
SPORTSTER. 


NO WAY. 
NO WHERE. 
NO HOW. 


© 
qRobotics ai 
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Robotics 


INDEPENDENT STUDIES 

PROVE SPORTSTER V.34 

OUTPERFORMS LEADING 
23.3 MODEMS. 


We've known all along that our Sportster 
was the best external modem on the market. 
Our customers knew it too, since they made 
the Sportster the number one selling modem 
in the world. 

Now two independent research labs prove 
it conclusively. TeleQuality Associates and 
Henderson Communications Laboratories put 
the leading external V.34 modems through their 
paces. One on one. One against all. 


SPORTSTER PROVED BEST 
IN COMPATIBILITY. 

Because modems work in pairs, compatibility 
is critical. Modems were paired in every possible 
combination to determine how they interacted at 
maximum speeds. 


In test after 


test, the 
A A len Sportster with 
zs True V.34™ 
topped them all. 
In fact, the 


Sportster proved 
more compatible 
with other 
modems than 
some brands were 
with themselves! 


Each modem was tested for send/receive throughput 
in paired combination with every other modem including itself. 


C A L x | E 


8:19: 0 


You can also reach us at: salesQusr.com 


SPORTSTER SUPERIOR 

IN CONNECTING AT OPTIMUM SPEEDS. 

Any modem can 
enhance its connec- 
tion success rate by 
reducing speed. 
So the labs compared 
the modems' success 
when connecting at 
optimum speeds over 
a spectrum of line 
conditions. 

Sportster outperformed all the others. 

In some cases, the differences were dramatic, 
with some brands connecting only 40% as often. 


CONNECT SUCCESS RATE 


Successful connections to same-brand modems in 119 trials 


SPORTSTER TOPS IN THROUGHPUT, TOO. 
Finally, the labs compared 
which modems transmitted the 
most data under the widest 
array of line conditions. 
Once again, U.S. Robotics' 
Sportster came in first, deliv- 
ering up to 17746 more data. 
The bottom line: Nothing 
beats a Sportster. We know it. 
Our customers know it. And now 
research proves it. Still on the fence? Call for a summary 
report or the full testing methodology and findings. 


CUMULATIVE THROUGHPUT 
OVER VARIED LINE CONDITIONS 
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Each modem was tested for send/receive throughput 
in paired combination with every other modem including itself. 
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support usr.com http://www.usr.com 
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U.S. Robotics, the USRobotics logo and Sportster are registered trademarks of U.S. Robotics. True V.34 is a trademark of U.S. Robotics. All other brand or 
product names are trademarks and/or registered trademarks of their respective companies. 


At last, 
you dont have to call Edgar every time 
you want to use the Internet. 


Finally, Internet for the rest of us. 


Face it: As promising as the Internet is—it's confusing. All those protocols. 
Crazy commands. And voodoo. It seems the only people who really know 
how to use the Internet are geeks—and that nerdy neighborhood kid 
Edgar. But Wollongong is changing all that with a revolutionary | ;*weats a watongong?" 


For 15 years, we've 


new product called Emissary: With Emissary, navigating the  : provided rcene-basea 


d internetworking solutions 
net is as easy as using a Windows file manager. All you have — ; for some ofthe word's 
: dotó companies. And 
to know is how to click your mouse. Emissary does all the NR do 
nerdy stuff for you, so you'll hardly know the network is there. : coi 
Best of all, you only have to deal with a single application pel nia a 
and a single user interface. It's just like having Edgar in a box. oe 
- : ñ , i Edgar's enthusiasm for 
Which makes working on the Internet pure child’s play. | wdiicogcd sitos. 


served. Emissary is a trademark of the Wollongong Group. WOL5027 (5/95) 


To experience this new approach to the Internet, get your free beta version today—just see 
our World Wide Web home page: http://www.twg.com. Or call 1-800-872-8649, Dept. 31. 


Email: pcsales@twg.com U.S. Fax: (415) 962-0286 Canada: (519) 747-9900 Canada Fax: (519) 747-9902 


O 1995 The Wollongong Group. All rights re: 


BALDWIN: LORI EANES 


Banking with First Virtual 


ne might have expected a big fuss when 
Glenn Fleishman, moderator of one 
of the Internet's most popular mailing lists, 
announced in April that he was soliciting 
contributions from list subscribers. After all, 
free mailing lists are one of the great perks 
of Net life. 

But the list in question was Internet Market- 
ing, and its 4,500 or so subscribers tend to 
believe that making money in cyberspace is 
a good thing. Fleishman announced that the 
preferred means of payment would be 
through an electronic-transaction scheme 
devised by First Virtual Holdings Inc. 

By June, Fleishman said, he had received 
only 20 payments. But the response was 
encouraging enough to prompt First Virtual 
to talk to Fleishman about developing a mod- 
el for mailing-list payment methods. Ultimate- 
ly, he hopes to help create a payment system 
that would reward list contributors as well as 
moderators. And the key to the whole enter- 
prise is First Virtual's willingness to create 
buyer or seller accounts for anyone, no matter 
how well capitalized. 

“It's an enabling thing,” says Fleishman. 
“The credit card companies aren't going to let 
Joe Down the Street sell merchandise for $10. 
But anybody can be a seller or a buyer with 
First Virtual.” 

First Virtual's system is simplicity itself. 
Customers and merchants don't have to worry 
about Pretty Good Privacy keys, secure http, 
Secure Sockets Layer, or any other crypto- 
graphic hoo-ha. Accounts are established 
offline via phone. To make a purchase, all a 
customer needs is a First Virtual account num- 


Filmmaker Craig 
Baldwin: His movies 
are trash. Literally. 


Anybody can be a seller 
or a buyer on the Internet 
with First Virtual. 


ber; every transaction is confirmed by the 
company with follow-up e-mail before credit 
card processing takes place. The one-time 
cost to register with First Virtual is $2 for con- 
sumers and $10 for retailers. For each transac- 
tion, retailers pay a 29-cent fee and 2 percent 
of the transaction price. 

The Net has a tendency to adopt things that 
work right here, right now, and First Virtual 
appears to have gained favor. Apple Comput- 
eris selling QuickTime software via First Vir- 
tual, and First Virtual's Web page (http://www 
.infohaus.com) has 145 “storefronts” and 
many more on the way. In fact, Nathaniel 
Borenstein, a former computer scientist 
at Carnegie Mellon University who developed 
the MIME standard for e-mail, claimed that 
First Virtual was growing at a weekly rate of 
15 percent earlier this year. 

“If this keeps up,” joked Borenstein, "in 
less than two years, everyone on the planet 
will have a First Virtual account.” 

- Andrew Leonard 


Filmic Outlaw 


pastiche, Tribulation 99. 


The Public Access Network 

Smart Valley Inc., a Northern California nonprofit that's 
building a San Francisco Bay area information infrastruc- 
ture, is intent on providing free Net access to anyone 
willing to visit one of its real-world sites. In mid-June, 
the group set up four Net sites around the Bay area, 
launching the Public Access Network project. The 
network's spokeswoman, Kathie Blankenship, says the 
goal is to "bridge the gap between those who have 
access to technology and those who don't." 

The company home page, dubbed the PAN Islands 
(http://www.svi.org/pan.html), loads each time a user 
logs on. With a Web browser, users can take a virtual 
cruise by clicking on any of the nine islands and follow- 
ing an island-hopping gecko on a tour of the Web. 
E-mail: teresah@svi.org. — Michael Behar 


F ilm director Craig Baldwin could be mis- 
taken for a mad scientist from one of his 
surreal sci-fi movies: He lives in a grind- 
house theater on Market Street in San Fran- 
cisco. When he speaks, a tiny triangular beard 
bobs up and down on his chin, promising 
some secret message. His eyes dart left and 
right, confirming his image as the foaming 
paranoiac behind the hysterical conspiracy 


Baldwin, who paid his way through college 
by mixing live, on-the-fly film collages for 
dance clubs, is an archivist of hidden history: 
he salvages forgotten film stock from Holly- 
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esigned for 


Microsoft” 
Windows'95 


pentium 


You can tell the difference between a 
Globalyst and an ordinary PC blindfolded. 


"Hey, what's with the blindfold?” 


The AI&T Globalyst 630 
with Video and Data Conferencing. 
More than just a PC - a PC&C. 


Along with powerful computing abilities, the Globalyst 630 gives 
ou unsurpassed communications capabilities at no extra cost. 
Call 1 800 447-1124, ext. 1152 for the name of the nearest reseller. 
Or E-mail us at: pcc.infoG daytonoh.attgis.com. 


Pentium" Chip Power | Communications Power 

= 75, 90,100 or 120 MHz | * Vistium” Share Software 

Pentium processor | lets up to 6 people in different 
= Future Pentium OverDrive® locations collaborate on the 

Chip Zif Socket same sos ment at the same ; 
= 16 time—optional Vistium” Persona 
E pita used HD Video allows you to add video- 

i t conferencing from multiple 

* PCI/ISA bus architecture, locations. 


apad E | = MailFlash™ forwards E-mail 
* 8 Slots, 6 Bays Minitower | directly to your pager, so youre 
* TRIO 64-bit Video adapter with | never out of touch. 
12MB of DRAM Video Memory | , Network Central lets you 
* 3-year Warranty | share information with your 
* EPA Energy Star-compliant | workgroup quickly and easily 


(91995 AT8T Global Information Solutions. All rights reserved. Microsoft, Windows, and the Windows logo are registered trademarks of Microsoft 
Corporation. AT&T 630 shown features Intel processors. The Intel Inside and Pentium Processor logos are trademarks of Intel Corporation. All other 


trademarks are those of their respective holders. 
Bringing computing and communications 
togetber to belp you get, move and use information. 
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Global Information 
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wood and propaganda ministries and rebuilds 
the footage into what Ed Wood Jr. would have 


called “more than a fact.” Baldwin sutured 
together Tribulation 99 using his bottomless 
library of film stock from the Red Scare era. 


Wired Top 10 


Top 10 bestselling fringe publications 
(from the Atomic Books WWW catalog) 


1. Splosh! The Wet and Messy Fun Mag 
Fetish magazine for fans of “sloppy” sex. Anyone 
for Spaghetti Os in the undies? US$11.95. 

2. Answer Me! The First Three 
Three-issue compendium of malice and mayhem 
from hatemeisters Jim and Debbie Goad. $13. 

3. The Anarchist Cookbook, by William Powell 
A skyrocketing bestseller, thanks to senators 
and broadcasters who have waved it around on 
television. $25. 

4. Crackpot, by John Waters 
A collection of essays by sleaze guru and filmmak- 
er John Waters. Signed by the author. $10. 

5. Nudist Magazines of the 50s & 60s, by Ed Lange 
Gimme that ol' time nudity. Reprints from old 
nudist mags. Back then, they airbrushed over 
genitals so the models looked like ET. $18.95. 

6. James Taylor's Shocked & Amazed — 

On & Off the Midway 

Interviews with albino sword-swallower "Lady 
Sandra" Reed and Ward Hall, "King of Sideshows." 
Freaks & geeks galore. $9.95. 

7. Encyclopedia of Unusual Sex Practices, 
by Brenda Love 
Everything you ever wanted to know, from 
aphrodisiacs to zoophilia. $22. 

8. 50 Greatest Conspiracies of All Time, 
by Jonathan Vankin and John Whalen 
Fifty of the most far-reaching, reason-defying, 
paranoia-generating conspiracy theories. $14.95. 

9. Re/Search Guide to Bodily Fluids, by Paul Spinrad 
A look into bodily fluids and excreta. Gross-out 
fun. $15.99. 

10. Annie Sprinkles Post-Modern Pin-Ups: 
Pleasure Activist Playing Cards 
The '90s feminist version of '50s girlie playing 
cards. $19.95. 
Source: Atomic Books, 229 W Read Street, Baltimore, MD 


21201; +1 (410) 728 5490; on the Web at 
http://www.clark.net/pub/atomicbk/home.html. 


- Gareth Branwyn 


By splicing together clips 
from hopelessly banal 
sci-fi movies and curi- 
ously benign military 
propaganda films, then 
adding his own narrative 
of spiraling paranoia, 
Baldwin unpacked more 
unintended meaning 
per frame than a French 
post-structuralist. 
Baldwin became 
enamored of film early 
on, but not film as it is 
normally perceived. 
Unsatisfied by conven- 
tional narrative and Hol- 
lywood cliché, Baldwin 
would attend early multi- 
plex theaters and wander 
in and out of movies in 
progress, savoring the 
violent decontextualiza- 
tion and merging the 
petty-crime thrill of the 
theater-crashing delin- 
quent with the intention- 
al disorientation of the 
situationist fláneur. Even 
today, he'd rather con- 
sume Hollywood product 
at the Spanish theater 
near his home, prefer- 
ring the campy, deflating 
overdubs to the robotic 


What Webbers Watch 


recitations of overblown stars. 

Baldwin's latest film, Sonic Outlaws, is a 
sprawling metadocumentary that corrals 
appropriation artists Negativland, the Tape- 
beatles, John Oswald, Emergency Broadcast 
Network, Douglas Kahn, the Barbie Liberation 
Organization, and crusading copyright lawyer 
Alan Korn into a self-referential exploration 
of copyright law and its discontents. Plumbing 
the secret history of artistic piracy, Baldwin's 
film demonstrates that appropriation is as old 
as Dada and as playfully innocent as taking 
Silly Putty to comic strips. 

For Sonic Outlaws, Baldwin wanted to push 
his *collage essay" method to the limit and 
employ a wide spectrum of found footage to 
dramatize real events. During one scene 
about the Island Records lawsuit against Neg- 
ativland (lodged after the band's controversial 
single release U2), Baldwin sews in a clip of a 
horrified Frankenstein's monster confronting 
his mirror image for the first time. To illus- 
trate Island's *Hulk smash!" response, 
Baldwin weds War of the Colossal Beasts to 
battles from Village of the Giants. 

Occasionally rambling but rarely dull, 
Sonic Outlaws sets a new standard for experi- 
mental documentary, replacing didactic 
rhetoric with self-conscious humor and dour 
politics with inspired lunacy. 

For information on his latest antics or for 
videos of his films, write Craig Baldwin, 992 
Valencia Street, San Francisco, CA 94110. For 
cogent essays and legal opinions by Negativ- 
land, John Oswald, Alan Korn, and others 
regarding the history of copyright law and its 
effects on artists, see the appendix of Negativ- 
land's recent book, Fair Use: The Story of the 
Letter U and the Numeral 2 (Seeland, 1995). 

- Andrew Hultkrans 


n the TV biz, ratings compiled by the A. C. 

Nielsen Company are tantamount to word 
from God. Data on the viewing habits of a 
select group of 1million Americans are collect- 
ed from viewer diaries and TV set-top boxes. 
While Nielsen ratings have always been the 
subject of debate, one thing's for sure: they 
don't come free. Networks pay for the data 
while periodicals are charged subscription 
fees to publish any Nielsen figures. That's why 
last year the company began clamping down 
on non-subscribers providing current Nielsen 
ratings lists to the Net. 

Washington, DC-based Jol Padgett, a 26- 
year-old software engineer and publisher of 
Transient Images (a webzine devoted to televi- 
sion and film) wanted to create an alternative 
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Jol Padgett: 
An amateur 
Net Nielsen. 


ratings system using the Net. Television view- 
ing choices would be gathered from netizens 
and the data made available to everyone: 
Internet Television Ratings was born. 

Every morning, Padgett's system automati- 
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The Avid CamCutter is a portable, disk-based video 
camera that captures digital images on watertight, 
shock-resistant, removable 2.5-Gbyte disks, each of 
which can store 20 minutes of broadcast-quality video. 
Because the footage is stored digitally, you can 
select and rearrange clips right from the camera using 
programmable and fixed-function keys. In a pinch, you 
can bypass the editing studio completely and put the 
segment on air via microwave or satellite uplink. 
CamCutter: US$38,000 and $60,000. — Monua Janah 


cally e-mails a schedule of the previous night's 
prime-time network programming (including 
upstarts UPN and WBN-TV) to the 850 or so 
Internet Television Ratings subscribers. Partic- 
¡pants reply to the message by deleting the 
shows they did not watch that night. A compa- 
ny RatingsBot then processes responses into a 
viewer rating for each show: the rating is then 
formatted into a list and a program-schedule 
grid. There's even demographic information: 

a breakdown of age, salary, and sex. 

How accurate is this? Padgett doesn't pro- 
fess that his rating system represents what 
people in America - or on the Net - watch 
when couched-out in front of their idiot box- 
es. "The rating system measures only what 


In some instances, Internet Television and 
Nielsen produce almost identical figures: 
NBC's Friends and Paramount's Star Trek: 
Deep Space Nine have topped both lists. Other 
times, the systems show inverse results. 

For now, Padgett has no commercial plans 
for Internet TV Ratings - it's still an experi- 
ment. But, he says, "If the networks are inter- 
ested, all they have to do is drop me a line." 

Want to make your own TV viewing habits 
count? E-mail jpadgett@cais.com (with 
"ratings info" in the subject line) to receive 
the Internet Television Ratings FAQ. You can 
check out its latest ratings - updated weekly - 
at http://www.cais.com/jpadgett/www/home 
«html and on Usenet at rec.arts.tv. 


my subscribers watch," he says. 


f you were a kid in the '70s - or the parent 

of one - chances are you can still belt out a 
jangly version of the Constitution's preamble 
or chant a certain Boston postal code. In their 
time, television's Schoolhouse Rock and Zoom 
were innovative, visually stimulating, and 
effective learning tools. Two decades later, 
they're both making comebacks - in tradition- 
al and high-tech versions. 

The WGBH-produced Zoom, which ran 
from 1972 to 1979, was an early lesson in 
interactivity - the games, stories, and songs its 
kid cast enacted all originated from viewer 
ideas. This September, a pilot for a new series 
of Zoom episodes finished shooting, based this 
time on suggestions delivered not merely to 
the famous “Box three-five-oh, Boston, Mass., 
Oh-two-one-three-four!" but to the show's 
e-mail address as well. A jingle featuring the 
words *dot com" can't be far behind. 

In the interim, Zoom is already alive and 
kicking at its Web site, where curious young- 
sters and nostalgic grown-ups can listen to 
the relentlessly catchy Zoom theme song, 
learn a “Zoomdo” or two, and gaze at the glee- 
fully polyester-era Zoom logo. 

*We were looking for interest and we 
thought, We need a new solicitation,” says 
producer Alison Bassett. “Zoom is made up of 
material from kids, and kids are out there on 
the Net” Not all of them, though. “We're PBS. 
We're trying to reach all economic levels," 
explains Bassett. “People think the computer 
is everywhere, but it's not in a lot of homes 
and schools. We have to offer different levels." 
In other words, the PO box stays. 

For those who do have access, however, the 
Zoom site promises to keep expanding with 
fresh *Zoomdo" activities and a Zoom bulletin 
board. The cast is also ready to spend some 
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- Howard Wen 


time hanging out on the page, chatting with a 
new generation of baby Zoomers. “We just 
selected the cast,” says Bassett. “They know 
that they're part of a legacy. It's cool." 

If Zoom is about tapping a child's creativity, 
Schoolhouse Rock has always delivered more 
practical information on history and conjunc- 
tions, albeit in a whimsical package. The TV 
segments, with their naively drawn cartoon 
figures and easy-to-learn songs, ran between 
ads for sugar-encrusted breakfast cereals on 
ABC each Saturday morning for 12 years, 
beginning in 1975. They were brought back, 
complete with new songs and lessons in eco- 
nomics, in 1992. One of the original creators, 
George Newall, is a longtime advertising exec- 
utive who was also behind some of the most 
memorable ad campaigns of the '70s. He takes 
a certain amount of redemptive pride in his 
educational snippets. “When I get to the 
pearly gates and St. Peter asks me, “What have 
you done?’ I’m not going to say High Karate 
cologne, I’m going to say Schoolhouse Rock." 

Today, Schoolhouse Rock is being offered in 
several new forms. “Digitally remastered” 


ZOOM: COURTESY WGBH BOSTON 


UNDERWEAR FOR AMERICA. M/[0)M:0) 43°] 


Available for Men, Women, Kids and Home! Contact Joe Boxer in underwear cyberspace! 
e-mail: joeboxer@joeboxer.com World Wide Web: http://www.joeboxer.com 


virgin Buy five boxers and take someone to London for free! Details on all Joe Boxer men's underwear! 
atlantic 
PHOTOGRAPHY BY JOCK MCDONALD 
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versions of the segments are now available on 
video and CD-ROM, and a tribute album is 

on the way. The half-hour videos are divided 
into their familiar grammar, multiplication, 
America, and science categories. Creative 
Wonders's Schoolhouse Rock CD-ROM, due 


teach without letting kids know they're being 
taught remain the same. After all, it worked 
the first time. “When we tell people we're 
doing a new Zoom,” says Alison Bassett, “you'd 
be amazed at how many sing us the Zip code.” 
- Mary Elizabeth Williams 


in November, includes all the old standards 


along with new games and activities. 

Even if Web pages and CD-ROMs are pre- 
senting Schoolhouse Rock and Zoom in 
upgraded formats, the straightforward, 
unfussy concepts of both and the way they 


A Life on the Web 


teve Mann is publishing his view of the 
world - as it happens - on his home page. 
His medium? The Wearable Wireless Webcam, 
a small video camera perched on the top of 
a helmet. An antenna beams still images 
of whatever Mann happens to be looking at - 
directly onto his Web site. Usually, it's pretty 
boring stuff: Mann, 33, is a graduate student 


Jargon Watch 


Adminisphere 

The rarefied organizational layers beginning just above the rank and file. Decisions 
that fall from the adminisphere are often profoundly inappropriate or irrelevant to 
the problems they were designed to solve. 

Exercise Bulimics 

People who compulsively work out after eating and gauge their workout by how 
many calories they need to burn off to remove the food they just ate. "Only 2,000 
more minutes on the StairMaster to burn off that cherry pie." 

IMNERHO 

Net acronym for In My Never Even Remotely Humble Opinion. Variant form of IMHO 
(In My Humble Opinion) and IMNSHO (In My Not So Humble Opinion). 
Netsploitation Flick 

Any one of the current (or in-production) Hollywood films about the big, scary 
Internet (The Net, f2f, Hackers). 

Rimm Job 

A bogus academic study masquerading as legitimate science. Named after Marty 
Rimm, author of the dubious "cyberporn" study from Carnegie Mellon University 
that Time magazine gullibly took as gospel. 

Tourists 

People who take training classes just to get a vacation from their jobs. "We had 
about three serious students in the class; the rest were tourists." 


— Gareth Branwyn (jargon@wired.com) 


A tip o' the pith helmet to Tom Kelleher, Steve Dober, Stanton McCandlish, Will Kreth, 
Monty Nicol. 


at MIT's Media Lab, so there's a good chance 
the picture you'll see on your computer screen 
will be, well, another computer screen. When 
he's not transmitting, you can see previously 
recorded images, kind of like "The Best of 
Steve Mann." 

Don't count on scoping out any nude pix of 
Mann or his wife. There's no alt.binaries.eroti- 
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Zoom: On the Web at http://www.wgbh.org:80 
/Pages/ZOOM/ZOOMHome.html. Schoolhouse 
Rock: ABC Video, US$12.95 each. Creative 
Wonders Schoolhouse Rock CD-ROM: $49.95, 
41 (415) 571 7171. 


at right now? Log on 
and see for yourself. 


ca.steve. Mann turns off the Webcam during 
private moments. In fact, Mann is terribly con- 
cerned about privacy - his system was 
designed to highlight this concern. As Mann 
writes on his home page, the darker side of 
the information superhighway is the surveil- 
lance superhighway. Wherever we go - the 
supermarket or department store, the eleva- 
tor or the parking garage - surveillance cam- 
eras capture our every move. Webcam is 
Mann's way of fighting back, his way of saying, 
“OK, if you're going to take pictures of me 
without my permission, then I’m going to take 
pictures of you." 

Mann sometimes takes his flight into com- 
puter-mediated reality one step further. 
He can put on a pair of glasses that block out 
light from the real world and replace it with 
images from his camera. Now, direct visual 
contact with the real world is eliminated, mak- 
ing Mann's life, in a real sense, a videogame. 
Check in at http://www white.media.mit.edu 
/~steve/netcam.html. - Larry Husten 
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I Yes, please enroll me under the terms outlined in this advertisement. As a member, | need to buy just 
Yi 4 more CD-ROMs at your regular prices within the next 2 years. 
Send my CD-ROM selections for: (check one only) PC (1) Macintosh (3) 

Write in the selection #'s below 


— games, reference, edutainment and more 
— all at pe^ DE Great to give as s gifts. Great to keep for yourself. Just write in the numbers of 
the 2 CD-ROMs you want for $9.95 each, plus shipping and handling. In exchange, you agree to 
buy 4 more CD-ROMs in the next 2 years, at our regular prices (currently as low as $39.95, plus 
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WE HAVE NO BALLS. 


>, 


The computer pointing device for the ultimate in accuracy. More intuitive 
than a trackball. As easy to install as a mouse (which is an upside-down 
trackball- just look.) The product of eight years of neural network a 
research. Just point, drag, tap. Now you're really ready to roll. 
For the dealer nearest you, call 1-800-223-6433. 
= Touch Pad 


PC and Mac versions available. 


Chic at Minus 40 Feet 


Judy Jetson would have 
loved zipping around in 
the Breathing Observa- 
tion Bubble, checking 
out the creepy ocean 
creatures while her hair 
and makeup stayed per- — 
fect under the subma- 
rine scooter's air-filled 
dome. And she could gab 
with her other bubble- 
riding friends using the 
built-in microphone and 
radio transceiver. The 
air-tank-equipped bub- 
ble goes down to 40 feet, 
and it comes in hot pink, 
bright yellow, or white. 
At only US$10,000, 
you'd be silly not to buy 
one in each color. Just 
make sure Elroy doesn't 
fill the tank with nitrous 
oxide. Breathing Obser- 
vation Bubble: Bellaqua 
Inc.: +1 (407) 478 4200. 


Air Chair 


Studying astronauts at 
rest in zero-gravity con- 
ditions, scientists at 
NASA determined that 
the trunk-to-thigh angle 
of the human body in its 
natural stress-free pos- 
ture is approximately 
128 degrees. BodyBilt 
constructed the K-Series 
chair to emulate this 
posture: it has arms 
designed to prevent 
carpal tunnel syndrome 
as well as an inflatable 
backrest for custom ` 
lumbar support. This 
seat has so many nifty 
features, it comes with 
an owner's manual on 
floppy disk. Climb in 
and float away. K-Series 
chair: US$1,215 and 

up. BodyBilt Seating: 

+1 (409) 825 1700. 


MacKiosk 


Want to set up a groovy 
multimedia presenta- 
tion that people can 
access in public? Forget 
about using one of those 
boxy, ugly computer 
kiosks of the '70s and 
'80s. Not only is the 
free-standing aluminum 
MIKO Plynth eye-catch- 
ing, it delivers the play- 
back performance of a 
Macintosh PowerBook 
540c. Using the flat, 
active-matrix touch 
screen, users can retrieve 
multimedia information 
from internal storage, 
CD-ROM, a local net- 
work - even a 14.4 Kbps 
modem. MIKO Plynth: 
US$9,900. King Products 
Inc.: (800) 877 6456, 
*1(905)6251111. 


Egg-Filtered Water 


Even what the govern- 
ment calls "acceptable 
levels" of contaminates 
can make your tap water 
taste bad. So, you can 
shell out bucks for bot- 
tled water and break 
your back loading it in a 
cooler, or you can save 

a bundle by using the 
new PUR self-monitoring 
water filter. The device, 
which looks like an egg, 
attaches to your faucet 
and uses a three-tiered 
processing system to 
remove 93 percent of 
the lead and other harm- 


ful chemicals. Each filter 


can treat 200 gallons of 
water and sports an 
easy-to-read usage indi- 
cator. PUR self-monitor- 
ing filter: US$49.95. 
Recovery Engineering: 
(800) 665 9787, +1 (612) 


- 5411313. 
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Microsoft 


as much fun as we did. 


We hope you have half 


Designed for The Microsoft® Windows 95 


operating system is here. And 
Microsoft® so is a whole new generation 
Windows95 of software and hardware 
designed to help you get the most out 
of your PC. Just look for products with 
the Designed for Windows 95 logo. If 
you can handle any more excitement, 
check out our on-line launch event at 
http://www. windows. microsoft.com 
where you can learn even more about 
Windows 95. 
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32-bit applications 

preemptive multitasking 

long filenames 

enhanced multimedia 

integrated networking 

built-in access to the Microsoft Network 
built-in faxing and e-mail 
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Wizards 

Windows Explorer 
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Network Neighborhood 
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A face is like a work of art. 
Itdesérves a great frame. 


Designers of limited edition frames for sunglasses and prescription eyewear 


I aE yeworks 


: Sugar Ray Leonard. Frame: Topeka by l.a. orks. Grooming: Gary Dickman, Profile, : her: Greg Gorman. Ola 
Available at: Apex Optical, Washington, D.C., Belleair HE Clearwater, D. Michaels, Mill V ayne Maltz, Ho 
eyeDEALS, Minneapolis, Eye to Ey rk City, Seeing is Believing, Portland, 20/20 Eye Works, Chapel Hill. 
yt ta Mesa. laEyeworks@delphi.com 


REALITY CHECK 


You've heard the 
hype. We asked the 
experts. Here's the 
real timetable. 


Franklin D. Becker 
Joe Carter 

N. Fredric Crandall 
Tom Newhouse 
Van Romine 
Bottom Line 


workplace studies pro- 
gram, Cornell Universi- 
ty; partner, OWork 
Consulting.Group 


DET 
managing director, 
Andersen Consulting 
Center for Strategic 
Technology 


N. Fredric Crandall 
PhD; founding partner, 
The Center for Work- 


force Effectiveness Inc. 


Tom Newhouse - 
owner/principal, 
Thomas J. Newhouse- 
Design, an industrial- 
design firm working 
primarily in the areas 
of office furniture and 
major appliances 


for Telework 


The Future of Telecommuting 


By the end of this year, 9.2 million Americans 
will call themselves telecommuters - employ- 
ees who use networked computers and cellular 
telephones to work outside the traditional 
office - according to a recent study by Link 
Resources Corp. Telecommuting can increase 
productivity and lower overhead costs, but 
running a "virtual office" raises important 


One-Fifth US Workers 
are Telecommuters 
2005 


Universal Desktop 
Videoconferencing 
2005 


2000 1997 
2003 2003 


Even as remote work 
grows in popularity, desk- 
top full-motion video- 
conferencing remains 
beyond the reach of 
most telecommuters. 
Thin pipes and high 


Our experts predict the 
number of telecom- 
muters will triple in the 
next 15 years to 20 per- 
«cent of the US work 
force, driven by stricter 
air-quality regulations, 
improved communica- cost are preventing the 
tions networks, and "virtual water cooler" 
rising demand for adapt- from being bundled, like 
ability in the business CD-ROMs and modems, 
world. However, Crandall ^ with business-use com- 
warns that the work-at- puters. "When the cost 
home route can lead to of desktop videoconfer- 
a "virtual dead end" of encing falls below 
employee isolation and US$500 and when order- 
bureaucratic ineffective- ¡ng ISDN is as easy as 
ness. "The idea is to get getting a burger at the 
people into the field local diner, things will 

so they can be more start to shift," says 
responsive to customer Romine. But by then, 
requirements," he says, Carter believes, "low 
"rather than trying to bandwidth peer-to-peer 
adapt to individual networking, shared 
lifestyles." Becker adds applications, and shared 
that "a variety of easily workspace tools that 
accessed telework cen- don't require video" may 
ters are likely to function already fulfill most col- 
at least as well or better laborative needs. 

than a home office." 
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But, according to Carter, 


questions about decentralized management, 
worker responsibility, and loneliness for em- 
ployees who have been cut loose from familiar 
work environments. Yet emerging technolo- 
gies will make it easier to stay connected even 
as we move away from our burlap cubicles. 
Wired asked five experts to look at the future 
of telecommuting. - David Pescovitz 


Global Wireless Fortune 500 
Telephone Number “Virtual Corporation” 
1998 never 


1998 1997 
2001 1999 


As global business 
increases, our experts 
think global wireless 
communication will 
expand as well. While 
most businesspeople 
don't need to talk on the 
phone while climbing 
the Himalayas, New- 
house thinks hand-held 
telephones that allow tions will maintain multi- 
for global roaming will use hubs combining 

be useful in “the 24-hour | meeting and communi- 
world of finance and cation centers, employee 
market analysis, where lounges, and classroom ^ 
minutes mean millions. 
The same can be true for 
political organizations." 


Most of our experts 
agree that the first For- 
tune 500 "virtual corpo- 
ration" - a company 
without a traditional 
central headquarters — 
will still occupy some 
physical real estate. 
Becker predicts that 
large virtual corpora- 


skills to a geographically 
dispersed work force. 
On the other hand, New- 
international business house believes “widely 
politics may put personal varied human personali- 
satellite telephones on- ties and job skill types" 
hold. "The complexities will keep at least half of a... 
of crossing national 
borders and dealing 
with other countries’ 
telecommunication 
monopolies are difficult 
to work out,” he says. 


a main office. “The head- 
quarters,” he says, “will 
be wherever the CEO is.” 


space for teaching new ~~ 


company’s employeesin — 
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VLSI Technology, Inc. 

Mass Customized Silicon™ 

for the computing, communications 
and entertainment industries 
1-800-872-6753 
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Home Electronics 


Call the online community the little mouse that roared. 
Media hype notwithstanding, in January 1995 only 10 per- 
cent of America's 93 million households owned a modem. 
Not to worry - it often takes 10 to 20 years for new tech- 


nologies to reach full maturity in the consumer market. 
SOURCE: ELECTRONIC INDUSTRIES ASSOCIATION 


25 50 75 
PERCENT HOUSEHOLDS 


Recording Formats 

Despite all the talk of a vinyl revival, the popularity of CDs 
continues to grow among domestic prerecorded music 
buyers. But nostalgia buffs and hypersensitive analog 
audiophiles can take comfort in the fact that vinyl LP ship- 
ments actually rose by 58 percent between 1993 and 1994. 
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E E Now there is a place 
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£ 
EF F for your office. 

s:— 7&6 The New York Information 
Technology Center. 

A virtual fountain of 
technology and information 
BR OAD access for firms on the 

cutting edge. it's NY”s ultimate 
global connection. It's here, 
affordable and ready for 


you to move into now, 


ev York 


for further information on our pre-built office spaces that are ready for you 

to move into and plug into, call Rudin Management Company, Inc., William 

Rudin, President, at 212-407-2400; John Gilbert, COO & EVP, at 212-407-2411; Eugene Baumstein, VP, at 212- 

269-6430; or Rudes Realty Company, Jonathan Rudes at 212-346-2286; Wesley Rudes at 212-482-0851; or 
e-mail: nyitc@55broadst.com or World Wide Web http: //www.55broadst.com 

ITC@55 Broad is co-sponsored by: New York City Partnership, Inc.; Alliance for Downtown New York Inc.; Empire State Development 


Corporation; NYC Economic Development Corporation; NYNEX; IBM; Con Edison; Columbia University; KPMG Peat Marwick; The New 
York Academy of Sciences; New York New Media Association; and BMCC (CUNY). Jack, Lewis and William Rudin owners /builders. 
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Each GPS 
satellite 
Combines five 
data Srreams 
eC Various 
Frequencies 
ko produce 
two Wyercd 
information 
$ ignals . 


By Andrew Rozmiarek 


GEEK PAGE 


he first time your wire- 

less phone rings in the 
middle of nowhere, it hits 
you just how electronically 
enmeshed the world has be- 
come. 
A simi- 
lar realization dawns when 
you find your way out of the 
woods using directions from 
a satellite. Global Positioning 
System - a constellation of 
24 satellites operated by the 
US Department of Defense - 
provides travelers with a 
constant fix on their loca- 
tions. Until recently, inflated 
prices and Cold War politics 
conspired to keep GPS 
receivers out of the hands 
of the average civilian. But 
now, for the cost of a VCR, 
you can hold a palm-sized 
device that will calculate 
your exact latitude, longi- 
tude, and altitude. With a 
GPS receiver, you'll never be 
lost again. 

Despite its high-tech trap- 
pings, the central concept 
behind GPS is as old as celes- 
tial navigation. But instead 
of using stars for triangula- 
tion, modern-day mariners 
use GPS satellites. If you 
know your exact distance 
from a satellite, you know 
your location lies some- 
where on the sphere defined 
by that radius. If you know 
the distance from a second 
satellite, you know your loca- 
tion must lie along the cir- 
cumference of the circle 
where the two spheres inter- 
sect. A third satellite results 
in two points where all three 
spheres intersect. One of 
these points is way out in 
space; the other is your pre- 
cise location. 

Simple enough. But how 
do you determine your exact 
distance from an orbiting 
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Global Positioning System 


The new North Star. 


transmitter? Each GPS satel- 
lite radios a data packet 
down to Earth every 30 sec- 
onds. This packet contains 
information on the satellite's 
location, its velocity, and the 
time of transmission. By cal- 
culating how long the signal 
took to travel from the satel- 
lite to your receiver, you can 
determine the exact distance 
between the two. 

Of course, the signal delay 
can't be measured with just a 
stopwatch. Instead, an atom- 
ic clock aboard each satellite 
regulates a 1.023-Mbit pseu- 
do-random bit pattern that 
is superimposed on top of 
the satellite's data signal. 
Each bit in the pattern corre- 
sponds to an exact moment 
in the 30-second transmis- 
sion cycle. In order to calcu- 
late the time difference, a 
GPS receiver compares the 
phase shift between the bit 
pattern from the satellite and 
an identical pattern generat- 
ed internally. Some margin 
of error results from the 
receiver's imperfect quartz 
clock, but by taking mea- 
surements from a fourth 
satellite to factor out time 
errors, you can get within 
50 nanoseconds. 

This straightforward tech- 
nique of measuring various 
distances and then triangu- 
lating your position works 
well. In fact, it works a little 
too well, according to the 
Department of Defense. 
Worried that GPS could be 
used by an enemy to guide 
missiles or smart bombs, 
the defense engineers built 
errors into the system. GPS 
satellites send out two sig- 
nals: an encrypted signal for 
military use and an unen- 
crypted, less accurate signal 
for civilians. 


The military's official 
reports claim an accuracy 
of around 16 meters, but in 
practice, it's believed to be 
closer to 3 meters. The trans- 
mission is encrypted for two 
reasons: it keeps everyone 
from picking up the signal, 
and more importantly, it 
serves as an identification 
tag so that US planes and 
cruise missiles can't be 
tricked by enemy signals 
into thinking they're some- 
place they're not. 

The civilian signal is almost 
identical to the military one, 
but it is corrupted by the 
department to provide an 
accuracy of only 76 meters. 
The method the government 
uses to degrade the signal is 
classified, but researchers 
believe that the satellite's 
clock is skewed in a pre-pro- 
grammed way. While the 
military's signal is subject to 
the same distortion, it can 
easily correct it using infor- 
mation encrypted into the 
satellite's data message. 
Although 76-meter accuracy 
is adequate for maritime and 
most terrestrial navigation, it 
just doesn't cut it for finding 
a New Jersey Turnpike on- 
ramp or orchestrating the 
automated landing of a 747. 
That's why researchers have 
come up with two methods 
of working around the 
degraded signal to achieve 
even higher accuracy than 
is possible with the straight 
military signal. 

One method, known as 
Differential GPS or DGPS, 
combines GPS with signals 
from special land-based 
stations located around the 
world. Using its precise, 
known location, a DGPS sta- 
tion calculates the error 
present in each satellite's 
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data and beams that correc- 
tion out to any mobile GPS 
receiver within range. The 
receivers then use this infor- 
mation to come up with a 
revised position accurate 

to about 1 meter. 

For even higher precision, 
the kind needed to measure 
continental drift or changes 
in ocean levels, researchers 
use a system called Survey 
GPS. A receiver picks up the 
GPS transmission and strips 
out all of the data, leaving 
only the raw carrier signal. 
By measuring the Doppler 
shift in that signal as the 
satellite moves across the 
sky, the receiver can fine- 
tune its position down to 
mere millimeters. 

While both DGPS and 
Survey GPS provide the accu- 
racy needed to guide enemy 
missiles, they can't provide 
the necessary real-time per- 
formance. Both systems re- 
quire lengthy computations 
to improve precision. This is 
probably why the depart- 
ment doesn't consider these 
systems a threat to national 
security. For GPS, it’s now a 
matter of developing com- 
pelling applications. The first 
widespread commercial use 
will probably be automobile 
navigation systems that use 
GPS to provide real-time 
directions. These systems are 
already popular in Japan, 
and they'll soon become an 
option in US cars. Of course, 
just like cellular phones, GPS 
applications can be both 
liberating and enslaving. 
Sometimes you want to be 
out of reach, and sometimes, 
you want to get lost. m m m 


Andrew Rozmiarek (andy 
wired.com) is a staff editor at 
Wired magazine. 
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more versatile than any computer monitor 


Timm is not just any computer monitor, because it's the world's finest 20” television, too. Which means you can hook Timm 


to almost any computer to play games, run CD-ROMs, or navigate the Internet, and then simply click the remote to watch 
TV or see videos—on the very same screen. 


sharper than any television. 


There was no technology spared in creating Timm's astounding picture quality. The high-resolution, fine-pitch, FST 
Black™ screen and Invar Shadow Mask produce a dynamic picture with lifelike color purity and brilliant detail. 


On Timm, CD-ROMs have more clarity, games are more realistic, and television images are finer than ever before. 


| better sound than either 


Complimenting Timm's unsurpassed visual attributes is an audio system of equal distinction. 
Timm eliminates the need for external speakers with an incredible 10-watt sound system that 
reproduces the full range of CD quality sound. And its Sub Bass System delivers rich bass tones, 


In Touch with Tomorrow 
further enhancing the extraordinary multimedia experience available only with Timm. 
See TIMM on Prodigy or on the Internet at www.hotwired.com/timm 


TIMM is a trademark of Toshiba America Consumer Products, Inc. FST Black is a trademark of Toshiba Corporation. 


Toshiba America Consumer Products, |nc., 
82 Totowa Road, Wayne, NJ 07470 


By Anthony B. Perkins 


FOLLOW THE MONEY 


G iven this year's 60 percent- 
plus markup in technology 
stocks, the question most often 
asked of fund managers is, Can 
this upward trend continue? My 
answer for the short term is an 
emphat- 
ic “No!” 
If there hasn't been a sharp cor- 
rection in the technology stock 
market by the time this column 


60-Day Cash-Out 


been driving this surge in stock 
values. "Over the long run, Win- 
dows 95 should be a winning 
product, but | think it will be 
adopted by corporate buyers 
and consumers at a much slow- 
er rate than most people on 
Wall Street project," says Mur- 
phy. And | agree. According to 
every tester, Windows 95 is 
expensive to implement and 


The Wired Interactive Technology Fund (TWITS) 
Price Aug1 ASinceJuly3 Action 


Company 


New Stocks 


Portfolio Value 


Primary Business Symbol 


$1,314,493.75 


Shares 


(431.4596 overall) 


- 6.67% 


Legend: This fund started with US$1 million on December 1, 1994. We are trading on a monthly basis, so profits and losses will be 


reflected monthly, with profits reinvested in the fund or in new stocks. 


Information provided 
here is based on a 
combination of pub- 
lic data, professional 
insights, and gossip 
overheard while 
tanking up on 
espresso with Sun 
co-founder Bill Joy, 
studio hopping in 
Hollywood, and 
conversing with top 
stock-picker Michael 
Murphy. The TWITS 
fund is a model 
established by Wired, 
not an official, 
traded portfolio. 
Readers who use 
TWITS for invest- 
ment decisions do so 
at their own risk. 


appears, | believe there will be 
one before November. As a 
result, | am going to join Michael 
Murphy, editor of the California 
Technology Stock Letter (415/726 
8495), and get rid of my personal 
computing-related technology 
stocks, except Apple, for the next 
60 days. | think the inevitable 
disappointment following the 
release of Windows 95 will drive 
Apple's stock price up. 

Here's the reasoning behind 
this radical step: Murphy argues 
persuasively that Wall Street, in 
all its whipped-up enthusiasm, 
is ahead of itself in the technol- 
ogy stock-value department. 
The projected success of Micro- 
soft's new operating system has 
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hard to install on anything below 
a Pentium. IS managers will have 


to take time to work through all - 


the bugs and the incompatibili- 
ties with their existing systems 
before they indulge in a compa- 
nywide switchover. "New oper- 
ating systems are always slow to 
catch on," Murphy reminds us. 
But he adds that "around April 
of next year, the real impact 

of Windows 95 should be ready 
to kick in." 

Over the long term, however, 
the short termers like Murphy 
and myself shall remain bullish. 
There is no reason to believe 
that business people and con- 
sumers will not continue to 
incorporate computer and com- 


munications technologies into 
more and more of their every- 
day activities. "The technology 
run is just beginning," says 
Murphy. "In fact, | don't under- 
stand why anyone would be 
investing in the old economy." 

| would add that the growing 
demand for Internet and World 
Wide Web access should con- 
tinue to drive home-computer 
sales well into next year, result- 
ing in a better-balanced rev- 
enue base for hardware and 
software companies that have 
traditionally relied on the busi- 
ness segment for a big chunk of 
their sales. | believe, for example, 
that the growth in the home- 
computer market helped tech- 
nology stocks hold up through 
the summer months, a period 
traditionally marked by a down- 
turn in stock prices. 


SGI's honeymoon ends? 
During an interview in the 
Nov/Dec 1993 issue of the Har- 
vard Business Review, Silicon 
Graphics Inc. CEO Ed McCracken 
said that even though the movie 
business only represents about 
5 to 10 percent of SGI's total 
business, his engineers spend a 
great deal of time with special- 
effects houses such as Industrial 
Light & Magic who push them to 
stay on the leading edge. Well, 
that may be, but it's whispered 
around Tinseltown that the time 
has probably come to start turn- 
ing in the old SGI hardware for 
the infinitely less expensive PC. 
And frankly, | find the argument 
so compelling that | am dump- 
ing all of my SGI stock along 
with my PC-related holdings. 
The general concern is that 
the Mountain View, California- 
based company has no long- 
term strategy to stay ahead of 
the price-performance curve, 
even though competitors are 
pounding the company from 
all sides. It seems unrealistic to 
think that the RISC-chip devel- 
opment program run by SGI's 
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subsidiary, MIPS Technologies, 
will keep pace with the billion- 
dollar Motorola-Apple-IBM joint- 
development project for the 
Power PC. SGI should follow the 
example set by Hewlett-Packard 
last year and form a strategic 
relationship with a major chip 
manufacturer like Intel. SGI's 
sales volumes just don't support 
the investment in a proprietary 
processor design. Also, stiff 
competition from Microsoft will 
soon be here. Animators will 

be able to get their hands on a 
Windows NT workstation run- 
ning multiple P6s in conjunc- 
tion with 3-D graphics hardware 
and packed to the gills with 
Microsoft's Softimage software. 
All at a fraction of the price of 
an SGI Onyx system. 

As Sun Microsystems' co- 
founder, Bill Joy, observed dur- 
ing a recent coffee break, "What 
SGI has on its side right now is 
momentum, but that can't last 
forever." He paused and 
remarked, "I always did think of 
SGl as the last minicomputer 
company." He might be right, 
but | could just as easily be 
saying the same thing about 
Sun in next month's column. 

While the TWITS fund saw a 
significant drop in overall per- 
formance this month, a closer 
look shows that the majority of 
the fund, and the market as a 
whole, held up fairly well. Our 
big loss came from Netcom's 
jump of almost 9 points, but 
I'm still confident in our short 
position. Netcom is enjoying 
momentum from a market that 
is still hyped up over the Inter- 
net. It's only a matter of time 
before people realize that Inter- 
net access is becoming a com- 
modity service and Netcom's 
stock falls accordingly. m m m 


Anthony B. Perkins (tony 
@herring.com) is editor and 
publisher of The Red Herring 
(http://www.herring.com), a 
monthly investment magazine. 


These days your office can be anywhere you do 
business. Whether you're downtown or in your dining 
room, you need to stay in touch. That's why Fujitsu 
Microelectronics offers a complete family of integrated, 
world-class PC Cards, to give you immediate access 
to vital information while in the office or on the road. 

Our ultraportable PC Cards offer a wide range 
of capabilities including multimedia, LAN, and high- 
speed communications. With Fujitsu, you get instant 
compatibility with virtually all of todays PCMCIA 
standard computing platforms in addition to multi- 

function capability and interoperability. 
Plus, our intuitive Microsoft Windows- 


based installation software automatically 
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WITHOUT LEAVING IT BEHIND. 


sets up and configures your PC, which means 
fewer headaches and hassles. With Plug and Play 


features like hot insertion and y 


O 


support services that ensure customer satisfaction 


removal, there’s no need to reboot 
your system when swapping 
cards. You even get the ease and 


comfort of our extensive customer 


and help you get the most from your investment. 

So, if today’s virtual office is leaving you feeling 
a little detached, call 
Fujitsu Microelectronics 
at 1-800-642-7616 and 


we'll get you connected. 
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FUJITSU 
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higher-level than this. 
Americas TELECOM 96 will be 
the meeting place for governments, 
suppliers, operators, investors and 
others shaping a regional fast-track 
from the telecommunications past 
to the telecommunications future. 
The ITU’s prestigeous Exhibition 


and Forum will bring together 


Ambassadors, Ministers, Directors 


General and CEOs from around 


Quite simply, they dont come 


the world to see the latest tech- 


nological innovations and discuss 


the many opportunities for meet- 


ing pent-up demand from over 


400 million Central and South 


American consumers. 


Join the decision-makers in Rio. 
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Security in 
Numbers 

Seems a few computer 
pubs goofed. The 
Clinton administration 
is not calling for new 
federal agencies to 
regulate National Infor- 
mation Infrastructure 
security. The Informa- 
tion Infrastructure Task 
Force (IITF) did release 
a draft report in June 
discussing various 
issues surrounding the 
"security" and "trust- 
worthiness" of the NII. 
As one administration 
official told Wired: "The 
government is not going 
to determine the secu- 
rity needs for the NII. 
We're trying to repair 
some of the distrust 
that we know exists 
toward the government 
by engaging in an open 
process to develop secu- 
rity policy in concert 
with the public." Indeed, 
these words seem too 
good to be true. Peruse 
the IITF's 27-page 
report, and voice your 
opinion via the Web at 
http://iitf.doc .gov or the 
IITF BBS at +1 (202) 482 
1920 (8, N, 1). 

[ORIGINAL STORY IN 
WIRED 2.04, PAGE 40.] 
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No Freedom on the Ridge, 
No Protection in the Valley 


he US Air Force dealt a blow to stealth watch- 

ers in April when it seized a remote Nevada 
hilltop that boasted a rare view of America's most 
clandestine aircraft test site. From this sage-cov- 
ered hillock, dubbed "Freedom Ridge,” trackers 
could legally erect tripods and telescopes on pub- 
lic land, gaining a view of the top-secret Air Force 
test facility known colloquially a$ "Area 51." 

With Freedom Ridge off-limits, military buffs are 
honing in on two lawsuits that could lift the shroud 
from one of "Dreamland's" darkest mysteries. Filed 
by five former workers (and the widow of a sixth), 
the suits allege that the military, cloaked in the veil 
of national security, burned toxic waste on the base 
in violationof environmental laws. 

According to the legal complaints, 18-wheelers 
from Los Angeles's defense belt deposited their 
payloads of toxic chemicals almost daily for incin- 
eration, and fumes from the burning waste caused 
skin disorders among Area 51 workers. When the 
workers asked for protective gear, "They were told 
to take a hike," says an angry Helen Frost, who 
claims the illegal incineration made her a widow. 
“My husband came home one day screaming," says 
Frost, whose husband, Robert, was a sheet-metal 
worker at the site. "His face was swollen up like a 
basketball. Then he developed 3-inch sores on his 
back. A year later, he died." 

For its part, the Air Force wants both cases thrown 
out on grounds that information brought out in 
trial would hurt national security. Air Force Secre- 
tary Sheila Widnall told the court that investiga- 
tions of water and soil atthe facility could educate 
enemies about American weapons technology. 
Air Force lawyers, meanwhile, refuse to provide 
even the official name of the base, saying that it 
reveals too much about secret-weapons programs. 

Now the spy-versus-spy legal saga has spilled 


Eye of the Law 
Giving new meaning to 
the term "point-and- 
shoot," Semco's new 
CopCam may someday 
be standard issue for 
law enforcement. This 
2-inch-by-2-inch video 
camera mounts conve- 
niently onto an officer's 
lapel or pocket, and, 
when activated, auto- 
matically records every 
sound and motion in 
the constable's field of 
view. An antenna em- 
bedded in the device 
works with a transmit- 
ter worn on the belt 
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out onto the Internet. When 
government lawyers tried to 
bar an Area 51 security manual 
from being introduced as 
evidence - claiming its release 
would "cause grave damage 
to national security" - Dream- 
land observers posted the 
29-page booklet to both 
Usenet (alt.conspiracy.area51) 
and the Web (http://www 
.cris,.com/~psyspy/area51 
/military/secman.shtml) for all 
to see. Turns out it's nothing 
more than a collection of 
floor plans, a fire-control map, 
and a field guide to fixing 
security sensors. 

So what's the Air Force hop- 
ing to hide? UFO buffs say the 
government uses Area 51 to 
retrofit or reverse-engineer 
alien aircraft. Military observ- 
ers point to hypersonic spy 
planes and stealthy helicop- 
ters. But to Jonathan Turley, 
the workers' attorney, it's all 
fairly mundane: with one of 
the suits alleging that the Air 
Force used secrecy to deliber- 
ately keep the Environmental 


Chaos (Theory) 
on the Street 

Wall Street, that is. The 
Prediction Company's 
moving steadily ahead: 
debts are steadily dwin- 
dling as the firm arrives 
at the halfway point of 
its five-year, exclusive 
contract with the Swiss 
Bank Corporation. 
Prediction's algorithms 
for anticipating stock 
prices have increased 
in sophistication as the 
company has waded 
deeper into foreign 
markets. And the Swiss 
are pleased as fattened 
robber barons at their 
continuing success. 

But what about the 
competition? According 
to Doyne Farmer, one of 
Prediction's principals, 
the prime competitor 
is the market itself. 

Though he can't 


reveal his hand, Farmer 


promises that once 
the Secretive wrapping 
of the Swiss projects 
dissolves, new client 
markets, resources, and 
algorithms could make 
for some real action. 
Brokers beware. 
[ORIGINAL STORY IN 
WIRED 2.07, PAGE 92.] 


Protection Agency in the dark, the manual, he says, 
proves that Area 51 is a permanent federal facility 
warranting EPA supervision. Admission of the 
manual as evidence, he adds, would cause grave 
damage only to the government's defense. 


- Malcolm Howard 


[ORIGINAL STORY IN WIRED 2.02, PAGE 78.] 


and sends data to a 
video recorder inside 


insists that by using a 
straight analog signal 


the squad car. Cops 
sporting the new gad- 
get can either use their 
bodies as a virtual tri- 
pod, or hold the camera 
in hand to gather film 
evidence found, say, 
under a car seat. 

While the gadget is 
ideally suited for under- 
cover operations, pre- 
serving a crime scene, 
and boosting officer 
safety, data integrity is 
an obvious concern. 
The camera's Carlsbad, 
California, developer 


overlaid with a date and 
time counter, the data 
is less vulnerable to 
hacking or tampering. 
Also, extracting the 
tape from the recorder 
requires a special key, 
kept by a senior officer 
back at the station 
house. Why not control 
the camera from head- 
quarters? Most officers 
don't like the concept 
of Big Brother looking 
over their shoulders. 
[ORIGINAL STORY IN 
WIRED 2.12, PAGE 141.] 
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E. stood at an airport pay phone, 
downloading your E-mail between flights? 
Or tried to access a Web page with a lot 
of graphics or animation? You need some 
serious baud. 

Introducing Xircom's new CreditCard 
Modem 28.8. The 28.8 baud V.34 modem card 
that makes your 14.4 baud modem look like 
it's got a wait problem. 

And like they 
always say, time is 
money. So if you buy the 
CreditCard Modem 
28.8 now, we'll give 
you a $50 rebate. 
— " Outrageous? 
That's just the beginning. Buying a Xircom 
CreditCard Modem 28.8 is like buying a 
lifetime in the fast lane. Because one day, you 
know there will be a modem with a hotter 
baud. And you know you'll want it. And 
when you do, you 
can trade in your 
current modem 
and get a major 
discount on a new one. j : 

Of course, there are lots of other EN 
things about Xircom's CreditCard Modem 28.8. li 
Like digital line protection to keep your modem 
from getting fried if you accidentally connect 
itto a PBX. Flash ROM so you can upgrade 
your modem card with the 
latest software releases. 
Headache-free installation. 
Great customer support. 
Guaranteed compatibility with more notebooks. 

And when you buy a PC card from Xircom, 
you're in good company. Because Xircom's 
mobile networking users outnumber everyone 
else five to one. 

So get your CreditCard Modem 28.8 
today. The $50 rebate doesn't last forever. 
And if you can't find it on your own, call us 
at 1-800-438-4526 ext. 53W and we'll put 
you on the fast track to the fastest modem 
money can buy. 


Xircom 


The Mobile Networking Experts. 


©1995 Xircom, Inc. Xircom is a registered trademark of Xircom, Inc. CreditCard 
Modem 28.8 is a trademark of Xircom, Inc. $50 rebate while supplies last. Xircom 
U.S. Headquarters: 805-376-9300. Xircom Europe NV: +32/(0)3 450.08.11. 
Xircom Asia: (65) 323-1511. Visit our Web site at http://www.xircom.com. 
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ast February, Finnish po- 

lice served a warrant on 
Johan Helsingius, calling for 
the search and seizure of his 
anonymous remailer, anon 


By Tom W. Bell .penet.fi. The police 


wanted to identify 
someone who had allegedly 
stolen confidential informa- 
tion off a Church of Scientol- 
ogy computer and then used 
the remailer to publish the 
data anonymously. Faced with 
the alternative of revealing 
anon.penet.fi's entire user list, 
Helsingius coughed up the 
suspect's name. 

Could this happen in the 
US? It depends on how US 
courts interpret your right to 
anonymous speech, which 
depends, in turn, on how hard 
you fight for that right. Estab- 
lishing a broad right to anony- 
mous speech will call for some 
potent intellectual ammo. 


Who says? 

Imagine combining your right 
to free speech with your right 
to privacy. You would end up 
with the right to communi- 
cate with others without 
communicating your identity. 
You would end up, that is, 
with a robust right to anony- 
mous speech. 

In times past, anonymous 
speech sheltered the Found- 
ing Fathers' revolutionary 
arguments and emboldened 
commentators such as Mark 
Twain (aka Samuel Langhorne 
Clemens) to criticize common 
ignorance. Today, e-mail 
pseudonyms and anonymous 
remailers provide cover, albeit 
thin, to millions of correspon- 
dents and independent pub- 
lishers. Tomorrow, public key 
cryptography could finally 
upload onto the Net a real 
right to anonymous speech. 
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Anonymous Speech 


Imagine combining free speech 
with your right to privacy. 


We could then enjoy digital 
anonymous speech at least 
as secure as the anonymous 
speech that we already enjoy 
in hard copy. 

Last April, in Macintyre v. 
Ohio Elections Commission, the 
US Supreme Court reaffirmed 
that the First Amendment pro- 
tects the right to anonymous 
speech. Anonymity, the court 
reasoned, helps speech stay 
free. Focusing on political 
speech - the sort of speech 
that lies at the core of the First 
Amendment - the Macintyre 
ruling stipulated that restric- 
tions on anonymous political 
speech must be narrowly 
tailored and serve an over- 
riding state interest. 

Earlier cases had already 
guaranteed that the right to 
anonymity reaches beyond 
political speech. In Talley v. 
California, the Supreme Court 
shot down a Los Angeles 
ordinance banning all types 
of anonymous pamphlets — 
political, commercial, or oth- 
erwise. The court explained 
that the "identification 
requirement would tend to 
restrict freedom to distribute 
information and thereby free- 
dom of expression." 

Both of these cases, Macln- 
tyre and Talley, based the right 
to anonymous speech on First 
Amendment grounds. Though 
the constitutional right to 
privacy is admittedly unpopu- 
lar with the current Supreme 
Court, it could be used to 
provide anonymity with yet 
another layer of protection. 


Who cares? 

A robust right to anonymity 
covers more than unsigned 
notes; it covers your right to 
send and receive anonymous 
messages, to use a pseudo- 


nym, and, arguably, to engage 
in cash transactions. You prob- 
ably already do these things 
in realspace. You'll definitely 
want to do them on the Net. 

Who benefits from digital 
anonymity? Whistle-blowers, 
victims of abuse, and troubled 
people seeking counseling. 
Political insiders, the political- 
ly incorrect, and insurrection- 
ists. Gays, lesbians, and bored 
straights. Bad poets. People 
trying the fit of another skin. 
Virtually everyone. You. 

You deserve at least as 
much anonymity on the Net 
as you have when you cast 
a vote, post an anonymous 
tract, or buy a newspaper 
from a coin-operated rack. 

In fact, you should demand 

a stronger right on the Net. 
Otherwise, authorities will 
find it easy to track, sort, and 
record your digital behavior. 
You should thus demand the 
right to use the most powerful 
encryption available. 

Uploading a robust right to 
anonymity calls for public key 
cryptography, such as that 
found in Phil Zimmerman's 
Pretty Good Privacy freeware. 
(See http://bookweb.cwis.uci 
.edu:8042/Orders/ubipgp.html.) 
David Chaum and other cryp- 
tographers have designed 
public key systems that pro- 
vide anonymous two-way 
messages, digital signatures, 
secure and fraud-resistant 
pseudonyms, and electronic 
cash. Together, these tools 
combine the convenience and 
security of realspace with the 
speed and interconnectivity 
of dataspace. 


Who knows? 

The Supreme Court's call for 
narrowly tailored restrictions 
that leave speech as free as 


possible should prevent an 
outright ban on anonymous 
remailers. US police, like 
their Finnish counterparts, 
can issue warrants against 
anonymous remailers. Unlike 
Finnish police, however, US 
authorities cannot issue war- 
rants so broad as to unneces- 
sarily threaten the anonymity 
of third parties. 

But what happens when 
a constitutional search for a 
criminal's identity runs up 
against a Chaum-style public 
key system? Police get virtual- 
ly indecipherable gibberish. 
Politicians get mad. The Su- 
preme Court, perhaps, gets an 
interesting new case. But the 
criminal does not necessarily 
get away. The right to anony- 
mous speech would not pro- 
tect illegal speech, of course. 
Police have already learned 
to cope with untraceable calls, 
disguises, and aliases. They 
can likewise learn to cope 
with digital anonymity. But 
authorities must not wound 
our fundamental liberties in 
targeting illegal speech. 

The availability of less intru- 
sive means of enforcing infor- 
mation regulations, combined 
with anonymity's vital role in 
protecting free speech and 
privacy, would make it difficult 
for the Supreme Court to 
excuse an outright ban on 
public key systems. Don't 
regard this as a virtual certain- 
ty, though, and let down your 
guard. Whether your right to 
anonymity survives an upload 
into dataspace will depend 
not only on what the Supreme 
Court says to us, but on what 
wesaytoit.s s s 
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The 1939 fair, 
suggests Gelernter, 
became not 
merely popular 
but a shrine to the 
country's collec- 


tive civic religion. 
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Lost World of the Future s z 


E 
Looking back at the 1939 New York World's Fair, toga? 
David Gelernter’s “novel with an index” exposes 
the irrevocable link between technology and nostalgia. 


By Jon Katz 


echnology and nostalgia are the evil twins of con- 
S Mames imagination. One torments us with the 
miraculous possibility of what might be, the other 
tempts us just as powerfully to mourn what was. 

We never seem to find peace with either. Over and 
over we learn that technology cannot in itself make us 
happy, or ever quite 
live up to our unrea- 
soning expectations. 
Again and again 
we discover that the 
past was never as 
simple or as sweet 
as we remember it. 

Nobody grapples 
with this insoluble 
dilemma more than 
those in the midst of 
a new culture - like 
the digital one - that 
promises a great deal, 
provokes fierce con- 
troversy, and inspires 
constant backward 
glances. We are con- 
fronted almost daily 
with laments from 
Luddites and attacks 
by social critics, eco- 
nomic refugees, and 
other disenchanted 
observers who sug- 
gest that technology 
has made things 
worse, not better. 
The air was cleaner before cars; life was quieter 
before phones; the sweeping changes brought about 
by the digital revolution are less desirable than the 
things they're supplanting. Change is always both 
threatening and painful, simultaneously provoking 
angry challenges and melancholy mythologizing. 

David Gelernter, a computer science professor at 
Yale University, takes on both subjects in an evocative 
book and in the process speaks directly to new media. 
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In 1939: The Lost World of the Fair (Free Press), 
he uses one of the last great visionary exhibitions 
of the century - the New York World's Fair on the 
brink of World War II - to raise a number of ques- 
tions about our modern lives. 

Gelernter is no Luddite, of course. He is well- 
known for writing The Muse in the Machine, which 
argues that artificial intelligence should include emo- 
tions, and for creating Linda, a parallel-processing 
language that permits small, cheap, and idle comput- 
ers to do the work of much larger and more sophisti- 
cated hardware. And though the new book refers to it 
only glancingly, Gelernter, sadly, achieved even wider 
renown for the severe injuries he suffered in 1995 at 
the hands of the Unabomber. 

To Gelernter, the 1959 World's Fair is a metaphor 
for our utopian expectations as well as our disen- 
chantment with machines. Set on 1,200 acres in 
Flushing Meadow, Queens, the exposition marked the 
apogee, he believes, of America's touching and often 
naive hopes for technology. It opened during a transi- 
tional moment - sandwiched between the Great 
Depression and the most horrendous war humankind 
had known - when the world seemed to be holding its 
breath and before America vaulted to its status as a 
superpower. The fair's vision of a new age promised 
comfort, convenience, and change - communities 
newly dubbed “suburbs,” gleaming interstate high- 
ways, cheap and plentiful electricity, travel by jet 
airplane and sleek motorcars. And the expo's nomen- 
clature was wonderfully evocative: exhibits like the 
Lagoon of Nations, a City of Light diorama called 
Democracity, the Ford Motor Company's Road of 
Tomorrow. The fair's centerpieces, a tall spire side 
by side with a giant globe, were called, respectively, 
the Trylon and the Perisphere. 

In an author's note, Gelernter calls his work a “his- 
tory book,” adding that the characters are fictional. 
Elsewhere, he has called 1939 a *novel with an index." 
Drawing on historical research and his own imagi- 
nation, Gelernter weaves together fantasy and fact to 
create a dreamy look back. 

“I remember the large room,” recalls a fictitious 
visitor to the AT&T pavilion, *a sort of auditorium, 
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in which they allowed visitors chosen by lot 
to place free long-distance calls from glass 
booths - and then everyone listened in!” In 
the RCA Building, three executives watched 
the company’s latest model 1939 TV. 

The most popular pavilion, writes 
Gelernter, was General Motors's giant 
Futurama; long lines of visitors entered 
the exhibit through a striking cleft in the 
building's face. Inside, a giant map of the 
United States occupied the far wall, as a 
narrator described the country's overbur- 
dened road network. Visitors were “trans- 
ported" to the world of 1960 by a moving 
train of chairs more than 1,500 feet long, 
an imaginary coast-to-coast ride that led 
past cities with tall skyscrapers, elaborate 
highways, towering suspension bridges, 
green open spaces, and amusement parks. 
“All eyes to the future,” intoned the narra- 
tor. This became not merely a popular 
exhibit, suggests Gelernter, but a shrine 
to the country's collective civic religion. 

The fair made good on its pledge to 
deliver the future - “the American utopia” 
- by 1970. But it was a bittersweet deal, 
one that forever broke our technological 
hearts. Gelernter writes: “I think we 
will see that we are adrift, at least in part, 
because we are no longer marching 
toward utopia: We no longer can, because 
we are in it. And we will understand, too, 
that the fair ought to be approached today 
with the respect for its fundamental 
strangeness accorded by all civilized peo- 
ple to the shrine of a dead faith." 

The 1959 World's Fair predicted that city 


fax machines to fuel-efficient cars and 
fluorescent lighting and robots and rock- 
ets and nylon stockings ... have all taken 
root and are flourishing." 

Yet in many ways it seems our quality of 
life has decayed markedly in the last half- 
century. The economy is troubled, crime 
has worsened, and education is declining 
along with our collective sense of optimism 
and well-being. The rosy futurists of the 
1959 World's Fair didn't foresee the explo- 
sion of violence in America, the drug and 
gun epidemics, the emergence of a perma- 
nent and despairing underclass. 

How did this happen? *I am more dis- 
posed to believe the truism,” writes Gel- 
ernter, *that there is almost nothing more 
dispiriting than getting exactly what you 
have always longed for.” Since the fair's 
promise of a technologically driven, better 
future has been fulfilled, we have nothing 
real to aspire to. The future was most stir- 
ring and meaningful when it loomed on 
the horizon, before it arrived and began 
unsettling our lives. 

And the digital revolution? Despite his 
own prominent place in it, Gelernter 
almost ignores the subject in his book. 
*Computers do have the potential to 
change everyday life radically," he writes. 
“But for my money they haven't yet. An 
imagination deficit among software 
builders, complacency, and low standards 
on the users' part have killed any chance 
of a real computer revolution so far.” 

Indeed. Despite the awe-filled crowds 
that flocked to one of America's last great 


The World's Fair predicted that city dwellers would flee 


for the suburbs, and they have. It foresaw that automobiles 


would reshape the American landscape, and they have. 


dwellers would flee to the suburbs, and 
they have. It foresaw that automobiles and 
highways would reshape the American 
landscape, and they have. It envisioned 
that the country's working and middle 
classes would become affluent enough 
to live “the good life,” and many have. 

In fact, adds Gelernter, “all sorts of 
gadgets and wonder-stuff the fair bally- 
hooed or introduced, from TV to Lucite, 
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corporate-political achievements - won- 
dering at the great new era that seemed 
just around the next exhibit - 7939 is less a 
story of warm reflection than one of rueful 
reminiscence. It isn't clear where Gelern- 
ter is taking us with all these visions of lost 
hope. For most of the book, it doesn't seem 
like anyplace we want to go. We can't go 
back, yet his future is an empty place. 
Gelernter seems tantalized by nostalgia, 
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understanding how much of a trap it can 
be even as he is irresistibly drawn into it. 
He acknowledges the difficulties of the 
era even as he mythologizes the World's 
Fair, and the city, country, and time in 
which it was held. He invents fictional 
characters who tour the fair and fall in 
love - a device that, unconsciously or not, 
is manipulative and distortive. Who 
wouldn't want to be young and in love 
and setting their eyes on the future - at a 
World's Fair or in a Kansas wheat field? 

Building his historical research into the 
fictional diary of a woman who, having 
explored every cranny of the fair with her 
lover, was “interviewed” extensively by 
the author in her Manhattan apartment, 
Gelernter has created a gauzy book filled 
with longing and reverence for that mini- 
utopia in Queens, the past we can never 
live up to again. His experiments with 
different writing styles evoke a different 
time and place. And he challenges us to 
rethink some of the basic tenets of our 
culture. But this is not, as the author's note 
claims, a history book. And novels don't 
have indexes. We are never sure in 1939 
what is true and what isn't. In a book that 
uses purported history to argue that we've 
lost our native optimism and our faith in 
technology, that matters a lot. 

Gelernter's book arrives amid extraordi- 
nary controversy surrounding the entity 
loosely known as the Internet. “An Internet 
backlash is in full swing;" New York maga- 
zine announced this spring. The idea 
sweeping much of the mainstream media 
is that the explosion of digital information 
is de-civilizing. That it is dangerous as well 
as desensitizing, that what preceded it was 
more meaningful, more human. His mes- 
sage may be less angry and reactionary, 
but Gelernter's haunted revision of history 
only adds to the sense of doom. If faith 
stems only from promise and not achieve- 
ment, if utopia comes only from expecta- 
tion, not realization, if wonder is lost when 
dreams come true, as 1939 soberly sug- 
gests, we are in for a barren time. 

Yet opposite this bleak picture stands an 
irreconcilably different view of technology 
and change. It is a vision built by aging 
shut-ins fighting gallantly to gather on the 
Net; by teenagers publishing online zines; 


HUSH PUPLAM-E 


We Invented AÀ Casual 


MAC Charivari Loma Vista Hardware Pleasure Swell (http:/ /www.cyberswell.com) 
Hush Puppies 1-800-433-HUSH 


E.L E C TR.O $-P.HM B.R.E 
BAENA 


by poets and pitchmen firing up their 
respective Web pages. The explosion of 
energy coming from digital designers, 
musicians, filmmakers, photographers, 
and even advertisers is altering our basic 


notions of creativity. A new dream of the 
future is being born. Of course, in a half- 
century or so, these same digital revolu- 


tionaries will form the nostalgic material 
of somebody else's “history.” Imagine the 
writer of that book - or CD-ROM or digital 
bedside laptop tablet - longing for the 
time when clunky computers sprouted 
wires, modems hissed, and chips held 
finite memory. Think how much wonder 
our time might hold. 

As lovely as the writing and the imag 
in 1939 can be, Gelernter's plea for the 
past doesn't quite ring true. He seems to 
be in mourning, but it isn't clear for what. 
Asking us to grieve for a period when so 
many Americans had just suffered cruelly 
from economic deprivation and tens of 
millions of people around the world were 
about to be slaughtered, when the rhythms 
of farm and factory were brutal and when 
ethnic and sexual minorities were impris- 
oned in lives over which they had no con- 
trol - that's asking too much. 

In 1939, Gelernter suggests that not only 
are technology and nostalgia irrevocably 
linked, but so are technology and faith. In 
the process, he seems to be losing some of 
his own faith, a poignant and brave thing 
to share so openly. History is unsparing to 
romantics and visionaries. Perhaps to the 
faithful as well. It tells us that every age 
has looked back and hungered for a time 
that was better, younger, purer, more 
filled with wonder, faith, and hope. 

Despite the twists and turns of this tech- 
no time journey, Gelernter does end up in 
the right place, asking the right questions. 
What, he asks, did the fair amount to in the 
end? He finds his answer at the conclusion 
of 1939, in a quote from The New Yorker: 
*Life will probably always be like that - the 
men of vision creating, the little men carp- 
ing, with terror and amazement in their 
hearts” Adds Gelernter, *It is a sentence to 
treasure.” Then and now. m m m 
Jon Katz is Wired's media critic. He can be 
e-mailed at jdkatz@aol.com. 
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Information Wants to Be Free - hs 


Despite interna- 
tional protocols 
on intellectual 
property rights, 
there is plenty 
of software to 
choose from, and 
the prices are 
impossibly great 
- if you know 
where to look. 


But This Is Ridiculous 


We go on a shopping spree for pirate software in Asia. 


By A. Lin Neumann 


argain hunter or international criminal? This is 
B the situation I am mulling over as I stand here, 
feeling a little shabby, clutching my purchases to my 
side, knowing that I have been spoiled forever, that 
I will never want to set foot inside Egghead or any 
other full-price software emporium again. It's not 
something to be 
proud of, but I am 
prepared to admit 
this to the world: 
I am a partner in 
software piracy. 

These thoughts 
occur to me as 
I prowl the aisles 
of the software 
piracy mother 
lode, the Golden 
Shopping Arcade 
in Hong Kong's 
Sham Shui Po 
district. All 
around me in the 
ie basement of this 
dingy, block-long 
urban warehouse, eager shoppers paw through the 
bins and tables of the densely packed stalls. From an 
interactive Japanese porn CD-ROM starring the 
intriguingly named Conchita Matsumoto to AutoCad 
Release 15, the eager consumers at the Golden Arcade 
are snapping up the wares with a Filene's basement 
kind of eagerness. It's like Supermarket Sweep in here 
- without a time limit. 

This is what I have come to Asia to see: a dizzying 
variety of software at a price so low that air seems 
more expensive. Inside a stall called the Everything 
CD shop, a group of muscular young American 
men with close-cropped hair wearing shorts and 
Teva sandals - Sailors on leave? A band? A rugby 
team? - are consulting shopping lists and piling 
stacks of CD-ROMs into their bags. As one of them 
wonders aloud over the splendid possibilities of a 
piece called Fuckman-Interactive, another guy counts 
out the CDs in his hand and tells the clerk, “Two 
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more, I need two more of these.” He then ticks off the 
names on his list: “Let’s see: Office and WordPerfect 
for Brad. AutoCad for Marty. Installers for the guys at 
the house..." I try to engage the group in conversa- 
tion. “You shop here often? Neat, huh?” They eye me 
suspiciously and move on without a word. We are 
pirates, after all, here to shop, not to chat. 

Before leaving Everything CD, I buy the first of my 
installer discs, Volume 2. This tribute to pirate tech- 
nology costs the same as all the other CD-ROMs at 
Golden Arcade, about 9 bucks or three for US$25. 
Incredibly, this disc has 86 programs on it, each 
compressed with a self-extracting installation utility. 
Volume 2 has a beta copy of Windows 95 as well as 
OS/2 Warp, CorelDraw! 5, Quicken 4.0, Atari Action 
Pack for Windows, Norton Commander, KeyCad, 
Adobe Premier, Microsoft Office, and dozens of other 
applications, including a handful written in Chinese. 
Connoisseurs of the genre compare the different ver- 
sions of the installer discs like fine wines. Someone 
from Microsoft later tells me that the retail value of 
the disc is between $20,000 and $35,000. Not a bad 
deal for less than what it costs to fill the tank with 
unleaded at the corner gas station. 


My trip to the legendary Golden Arcade comes in the 
midst of a four-country shopping tour of Southeast 
Asia. I have come to explore the consumer end of the 
software piracy business. To put it bluntly, I want to 
know what’s in it for the shopper. By now I am pretty 
well acquainted with the Microsoft-driven Business 
Software Alliance, the group arguing aggressively that 
global software piracy is a crime against humanity and 
that it robbed software companies of $15.2 billion in 
revenue worldwide in 1994 ($4.3 billion of those losses 
happened in Asia). Stephanie Mitchell, a Hong Kong- 
based lawyer for Autodesk, one of the alliance’s part- 
ners in the drive against piracy, tells me over lunch in 
a finely burnished restaurant at the Grand Hyatt Hotel 
in Hong Kong that “software piracy is a substantial 
regional criminal enterprise” with “octopus-like tenta- 
cles” reaching into all aspects of computer use. 

That may be true, but the sentiment among con- 
sumers, sellers, visitors, and just about everybody else 
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I meet here is substantially different. “You 
know, you're in Asia for a while and you 
start to think, Well, fuck Bill Gates,” said 
a friend who is an executive with a large 
telecommunications firm in Hong Kong. 
In Bangkok, Jamie Zellerbach, an Ameri- 
can computer entrepreneur, said, “It’s just 
a matter of necessity. We want the soft- 
ware and we want it now. We need it. But 
we can't get it any other way: the real stuff 
is overpriced, and there's zero support." 
One thing is certain: despite internation- 
al protocols on intellectual property rights, 
despite the millions being spent by large 
American companies to combat piracy, and 
despite the halting efforts of Asian govern- 
ments to join in the battle against the tech- 
no-bluebeards, there is plenty of software 
to choose from, and the prices are impossi- 
bly great - if you know where to look. 


For purely personal reasons, I begin my 
journey in the Philippines. I lived here 
for years, my wife is Filipino, and I just 
love the place. Think Third World, and 
chances are your mind's eye will conjure 
up something like the city of Manila. It's 
crowded, filthy, noisy, poor, inefficient, 
vibrant, and weird. Sprawling for miles 
in every direction along Manila Bay, this 
is Los Angeles on a very low budget. But 
even here, in a place where corruption, 
instability, and bad timing have conspired 
for decades to keep the Philippines out- 
side the wonder world of Asian economic 


other CD-ROM titles displayed behind a 
glass counter. I buy Corel and Publisher - 
they cost about $15 apiece. Let's see, Corel 
retails for nearly $500 back home and 
Publisher for about $100. I am definitely 
on to something. *Why so cheap? Where 
does this stuff come from?" I ask a clerk, 
who pretends not to hear me. ^Maybe they 
are clones;" says a customer next to me, 
winking and laughing. 

There is some hesitancy in the trade 
here, though. Inside a sleazy, dark closet 
of a shop in the same complex, I order 
up a copy of SimCity 2000 on floppy disks. 
This is done the old-fashioned way: the 
customer supplies the floppies, and the 
shop charges about $5 per disk to copy 
the program. With multimedia technology 
in wide use nearly everywhere, though, 
almost all the pirated software you will 
find in Asia now is on CD-ROM. This 
place, which was recently raided by the 
police and closed for a few hours for 
violation of copyright laws, also sells 
bogus CD-ROMs, mostly entertainment 
titles. I ask a tall man with bad acne and 
a nervous air about him if I can get any 
business software. “We're not handling 
that anymore,” he says, “much too risky." 
He used to take special orders from 
clients, fly to Hong Kong, and bring back 
the goods on a regular basis, he adds, 
but the new anti-piracy campaign has 
him spooked. “Maybe later, if things get 
quieter, but not now.” 


| find a copy of AutoCad Release 13 for about $6. For the 


same price, | pick up Weekend Home Projects, Encarta 95, 
3D Animation Bank Vol. 1, and A Hard Day's Night. 


growth, the turnaround is finally evident. 
The computer business is booming, along 
with everything else. 

I had been told, however, that the 
alliance was keeping a tight grip on the 
place and not to expect much in the way 
of software. Still, I had to look. Inside the 
Quad Car Park Center, a middle-class 
shopping area in the Makati business 
district, it takes all of five minutes to find 
a shop with a neat stack of CorelDraw! 5, 
Microsoft Publisher, and a handful of 
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There is no such hesitancy in the Philip- 
pines's largest and oldest computer trad- 
ing center, Virra Mall, in the suburb of 
Greenhills, about 5 miles east of Manila 
through dense, smoky, unwieldy traffic. 
Most of the dozens of small computer 
shops located on the third floor of the 
mall, above the din of a little amusement 
park and the clutter of food stalls on the 
first floor, offer plenty of pirate titles - 
from games to business applications. 
The selection isn't as good as in Hong 


Kong, and the prices are a little higher, 
but you won't have any trouble finding 
what you need. 

The only nod to anti-piracy is an 
alliance poster of popular local folk singer 
Freddie Aguilar that is tacked to many 
doorways. It bears the admonishment, 
“Go for the original” Inside a shop run by 
a voluble Filipino-Chinese businessman 
named Frankie, the original is hardly an 
issue. He displays four copies of Compton's 
Interactive Encyclopedia, for example, and 
explains the way the business works. His 
CD-ROMs are from China, Hong Kong, 
Singapore, and the United States. The 
prices start around $30 for the China- 
made product and go up to $50 for the 
Singaporean CD-ROM. The licensed ver- 
sion costs a whopping $230, roughly four 
times what you might pay for Compton's 
in the US. Frankie, who carries a full line 
of business software, games, and multi- 
media titles, recommends buying the 
Singapore-made CD-ROMs. “More reli- 
able. Better quality control," he says. 

I make a mental note to check out the soft- 
ware the next time Pm in Singapore. 
Before I leave, I ask Frankie if he also 
builds computer systems. He does, and he 
quickly pulls out a file full of business 
cards as references. Inside are names 
from the American Embassy, local mis- 
sionary organizations, well-known Ameri- 
can companies. “I get a lot of referrals, 

a lot of repeat business,” Frankie says. 

I ask about software. “Anything you want. 
Included in the price. No charge,” he says. 
A 486-DX-2 multimedia system “fully 
loaded” would run about $1,800 from 
Frankie. Now, I can't say for sure that 
Frankie is selling these pirate-laden 486s 
to the US Embassy, but the implications 
were pretty clear. 


After Manila, I am off to Hong Kong, just a 
couple of hours by plane. Here the scene 
is a little overwhelming. So many titles, so 
little time. Before plunging into the Gold- 
en Arcade, I check 298 Hennessy Road, a 
relatively new computer mall located in 
the center of the Wan Chai district of 
Hong Kong island. Made famous by gener- 
ations of sailors on leave and the legend of 
Suzy Wong, the girlie-bar trade is barely 
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important to Wan Chai anymore. There 

is real money to be made in prosperous, 
modern Hong Kong, and you're unlikely 

to meet many Chinese ladies drawn to the 
oldest profession. In the new Wan Chai, 
298 Hennessy Road is more like it: a shady 
enterprise with lots of money on the table, 
operating in the open. There are three 
floors of computer stalls here; most of 
them are selling pirated wares quickly and 
at a budget price even a bit lower, on aver- 
age, than Golden Arcade. 

The alliance folks had told me about 
298, and I had no trouble finding it. But 
the place has been taking a little heat 
lately from the authorities, so Pm not 
surprised the clerks don't want to talk to 
me. But talk isn't important. I pick and 
choose, enjoying the air conditioning and 
the dizzying variety. I find a copy of Auto- 
Cad Release 15 for about $6. For the same 
price, I pick up Weekend Home Projects, 
Encarta 95, 3D Animation Bank Vol. 1, and 
A Hard Day's Night. The retail on these 
things in the US runs from about $4,000 
for AutoCad to $29 for Weekend Home 
Projects. In Hong Kong, it doesn't seem to 
make any difference what's on the disc: 

a copy is a copy. 

Mike Morrow, a Hong Kong-based pub- 
lisher who has recently launched his own 
legitimate multimedia company, explains 
the system to me over a drink. The facto- 
ries that produce these shadowy CD- 
ROMs are almost all located in southern 


China, in the “special economic zone” 

of Shenzhen in the province of Guang- 
dong. Costing several million dollars and 
using sophisticated Philips replicating 
equipment, the enterprises are usually 
joint ventures with Hong Kong business- 
men, says Morrow. And even though 
some of his own titles have been ripped 
off by Chinese freebooters, he says that 
Microsoft does “too much huffing and 
puffing” about the problem. Piracy will 
eventually wither away, Morrow says, 


when American producers charge more 
realistic fees for their products. 


For now, the market is wide open, and Pm 
off to the Golden Arcade, which, it turns 
out, is a splendid way to compare the old 
and the new in Hong Kong. To get there, 
take the gleaming, super-efficient MTR 
subway to Sham Shui Po. The MTR is the 
kind of mass-transit system an American 
city can only dream of: it's fast, cheap, and 
safe - a tribute to British administration 
and Chinese efficiency in the colony. And 
no problem finding your way: the arcade 
is so well known by now that there are 
even signs for it in the MTR, a fact that 
really irritates the alliance enforcers. 
While the area may be known for the 
Golden Arcade and its illicit high-tech 
wares, the neighborhood is old China, a 
world away from the whirring frenzy 
of downtown Hong Kong's towering 
corporate center. Down Fuk Wa Street 
is an open market where canvas-sided 
booths peddle kitchenware, cheap plastic 
luggage, and wooden trinkets. The side 
streets are lined with noodle shops and 
medicine parlors that offer potions made 
from herbs, exotic snakes, and forbidden 
powdered rhino horn. The off-track bet- 
ting stand of the Royal Hong Kong Jockey 
Club is doing a brisk business, and the 
only reminder that we are in the comput- 
er age is the ever-present shops selling 
pagers and cellular phones - must-haves 


for everyone, it seems, in Hong Kong. 

The unprepossessing mall, at the corner 
of Fuk Wa Street and Kwei-Lin, is notable 
only for the steady stream of traffic in and 
out of its doors. Inside, I get busy. In addi- 
tion to the Installer disc I already men- 
tioned, I follow the lead of an Australian 
woman I meet in one of the shops who 
recommends Myst. “It’s a lot of fun,” she 
says. What the heck, for $9, how can 
I lose? I ask if she’s a regular here. Does 
the stuff work? How is it? “Oh sure, every- 
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thing here works,” she says. “We have 
CorelDraw!, Office, Microsoft Publisher, 
and lots of games, and we haven't had any 
problems.” That's enough recommenda- 
tion for me. I pick up a few more things: 
another installer and a sexy-looking inter- 
active Japanese CD before I go prowling 
upstairs. There, away from the pirate 
frenzy, I find a legitimate dealer, Software 
Collection. The store is stacked to the 
ceiling with boxed versions of much of 
the software for sale down below. Corel- 
Draw! 5 costs $255; Microsoft Office is 
$550; licensed versions of FoxPro, Delrina 
WinFax, and Lotus SmartSuite carry simi- 
larly lofty price tags. Predictably, the store 
is empty. *Who buys this stuff?" I ask the 
clerk. “It seems too expensive.” 

“We are legal,” he says with irritation. 
*Have license. Technical support. No prob- 
lems.” But how much do you sell? I ask, 
thinking that hardly anybody would want 
to spend $500 for something they can buy 
downstairs for $10. “We sell plenty,” he 
spits back. The conversation is over. 

Outside, as I head for the subway with 
my purchases, I encounter an American 
couple taking a break from their own 
shopping. How do they feel about buying 
illegal software? *I don't mind paying for 
software if it’s worth something,” said the 
man, an engineer from Oklahoma who 


British colony, which is orderly and main- 
tained by a splendid civil service, Shen- 
zhen looks out of control. Beggars jostle us 
on the sidewalk, one small child wrapping 
himself around my leg and howling for 
money; it takes several minutes to shake 
the young boy loose. In a central plaza, 

a gigantic Astrovision-style video screen 
is blaring soft drink commercials and 
Cantonese pop music into the glare of 

the sizzling afternoon, lending a Blade 
Runner feel to the place. 

Undeterred by the weirdness, I head for 
the west side of town, following directions 
supplied by an investigator I had spoken 
with from Microsoft who urged me to 
check out the nefarious ways of Shenzhen's 
pirate marketplace. I cannot say I am dis- 
appointed when I finally discover the 
Shenzhen Science Market at the corner of 
Shennan Road Central and Huafa Road 
South. It's in the heart of a new financial 
district, on the second floor above a huge 
McDonald's outlet. Perfect. Pirate software 
and real Big Macs. The new Asia. 

Upstairs, the place is open for business, 
if at a somewhat reduced scale, apparently 
as a result of a recent semi-crackdown 
urged by the United States government. 
Business Software Alliance investigators, 
as part of the global battle against intellec- 
tual piracy, had come to Shenzhen and 


"| don't mind paying for software if it's worth something. 


But the prices now in the States are a little crazy. 


Here at least the prices are good." 


has been working in Shanghai for the past 
six months. “But the prices now in the 
States are a little crazy. Here at least the 
prices are good.” 


The next day, I take the train to China - 
on a day trip to Shenzhen, as close to the 
source of this piracy as I am likely to get. 
Shenzhen is China's Tijuana, a border 
boomtown just beyond Hong Kong. If you 
want it, chances are you can find it in 
Shenzhen at a bargain price. Outside the 
train station, it is clear that we are no 
longer in Hong Kong. The place is dusty, 
chaotic, and bustling. In contrast to the 
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worked closely with the Chinese authori- 
ties who raided the market earlier in the 
year. While this massive, shady superstore 
once boasted 100 or more stalls flogging 
their wares, there are fewer than 50 open 
on the day we visit. Still, business is brisk, 
and prices are roughly half the going rate 
across the border in Hong Kong. That 
famous installer disc can be had here for 
about $5. I pick up volume 4 - this one 
contains Adobe Photoshop, a Jurassic 
Park screen saver, Paradox 4.5, Lotus 
Organizer, Turbo Pascal, the Holy Bible, 
and 47 other programs. Salespeople offer 
catalogs of titles in English and Chinese, 


and many customers appear to be negoti- 
ating for volume sales. There are video 
CDs of the latest movies being sold along- 
side the software, and a dozen TVs are 
competing for attention with kung-fu 
movies, as well as The Godfather, Speed, 
and Total Recall. “What a crazy place,” 
says a smiling Italian woman, who is 
busy picking through a cardboard box of 
CD-ROM titles. I have to agree. 

Before leaving Shenzhen, I stop for a 
late lunch at the Shangri-La Hotel's 
revolving restaurant, 51 stories above 
the jumble. This chain has become the 
nouveau riche hotel of choice throughout 
Asia, and it seems only fitting that I 
sample the sushi, Heineken, and French 
pastries here, away from the crowds, 
amid the splendid pretense of this ornate 
palace. During the slow turn, I count some 
70 high-rise construction cranes. Below 
me, I can see the anachronistic barbed- 
wire fence that still separates British-held 
Hong Kong from Red China. That will all 
change in 1997, of course, when Hong 
Kong becomes, once and forever, a part 
of the People's Republic. A day spent in 
Shenzhen is enough to make anyone 
wonder at the wisdom of that move. 


The last stop on my four-nation tour 
brings me to Bangkok, another legendary 
haven of the anything-goes ethos of Asian 
capitalism. Microsoft told me to expect 
raids and crackdowns here in the wake 
of the recent enactment of a tough copy- 
right law. Several people suggested I get 
a Thai interpreter or someone familiar 
with the scene to help me navigate the 
mysterious ways of the computer under- 
ground, but I was skeptical of the advice. 
Back-alley visas can easily be arranged 
here, smuggling is a way of life, and Thai- 
land is the home of the $10 counterfeit 
Rolex watch. How tough could it be to 
buy a little software? 

I wish I could report that pirate soft- 
ware is available on the same street where 
Thailand's wide-open sex trade is carried 
out, the infamous Patpong Road. I did 
dutifully trot down to the night market 
that flourishes outside the go-go bars in 
the district, but all I could find were 
knockoff Rolexes, ersatz Zippo lighters, 
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music cassettes, and cheap T-shirts. Alas, 
while unimaginable things are for sale 
all over Patpong, Bill Gates can rest easy: 
he isn't being ripped off on this road. 

But there are other places in Bangkok 
where he is, if the buyers can survive the 
traffic. The last few years of incredible 
economic prosperity have given the city 
the mixed blessings of lots of money and 
too many cars too soon. Traffic isn't a 
problem in Bangkok; itis a biblical 
plague, a curse of monstrous, soul-numb- 
ing proportion. It takes me two hours to 
travel the few miles from a friend's house 
just outside the city center to Petchaburi 
Road and Panthip Plaza, the center of 
Thailand's retail computer trade. Once 
inside yet another gleaming, multistory 
Asian shopping bazaar, it takes little time 
to penetrate the veil of secrecy. Bill Gates 
does have a piracy problem here. 

Stopping in a first-floor hardware shop, 
I look over a 486 system, priced at about 
$1,700. The salesman quickly turns on the 
machine to demonstrate a screen fully 
loaded with Microsoft Office, PageMaker, 
SmartSuite, CorelDraw!, and dozens of 
games. With all of that stuff at US prices, 
the computer might as well be free. “What 
else?" [ ask. “Anything you need, we put 
for you,” says the man, offering me his 
card and urging me to come back any time 
I need a system. 

There's no shortage of CD-ROM titles 
either, with several shops displaying real- 
istic-looking Microsoft packages, complete 
with holograms, at unrealistically low 
prices. Also, curiously, Panthip Plaza is a 
center for the sale of amulets - relics from 
sacred temples or tiny gold-framed por- 
traits of revered Buddhist monks. These 
often very expensive good-luck charms are 
a source of great pride in Thailand, and 
I had to wonder if the many amulet shops 
sitting next to the illicit software parlors 
were somehow protecting the trade. 

Looking for a place to buy the really 
good stuff, I finally choose an understated, 
half-empty shop on the third floor of the 
plaza. I figure it has to be here for a rea- 
son. “What is it you desire?" asks the Indi- 
an gentleman, apparently sensing that 
Iam less than thrilled with the displayed 
copies of Leisure Suit Larry and Microsoft 


Golf. “Business software,” I reply. “Of 
course,” he says, “I have the latest from 
Hong Kong, all on one disc. It is called an 
installer. This is version 10.” 

It was a little pricey, about $60, but 
I bought it anyway, since he had gone to 
the trouble of reaching under the counter 
for the disc. On it I found Lotus Smart- 
Suite, Adobe Illustrator, PC File, a soft- 
porn screen saver from Germany, the 
Physicians Desk Reference, and Norton PC 
Anywhere - 64 programs in all. Swept up 
in the moment, I ask the man where he 
bought this stuff. He complains that he has 
to go through a middleman in Bangkok. 
I suggest a trip to the Shenzhen Science 
Market and give him directions to the 
McDonald's. He thanks me for the advice 
and gives me a 20 percent discount on my 
purchase. But he's worried about crossing 
borders with a suitcase full of illegal CDs. 
“I probably won't go. I am not aggressive. 
I am passive,” he says as I leave the shop. 

I, too, am not aggressive. | am not a 
criminal. I am not a pirate. Or at least I 
wasn't a pirate a few weeks ago. Now I am 
not so sure, and I am a little worried that I 
have started to dispense cross-border 
details on the trade to strange shopkeep- 
ers in faraway places. I had better stop 
before I get carried away. Besides, I have 
plenty of software now, enough to keep me 


the mail. No, that’s illegal, also. PII take 
my chances with customs. 

I remember what the Business Software 
Alliance people told me: this is a global, 
criminal enterprise. I am certainly 
committing a crime. Specifically, I am 
violating Title 18 of the United States 
Code, which prohibits the unauthorized 
reproduction of software. The alliance 
also told me that the United States Cus- 
toms Service has been trained in the 
apprehension of software pirates at 
ports of entry. The implied warning: 

Bill Gates is watching. 

I keep my letter of assignment from 
Wired handy, figuring that if I am stopped 
at the airport, I can explain all of this. Pm 
a journalist, Pm on assignment, P1 tell 
them. I imagine bright lights, dogs, stern 
faces in crisp uniforms. “Perhaps you can 
explain this disc with the Chinese letter- 
ing? Why does it contain the latest version 
of Turbo Tax?” 

Arriving at LAX, the drama doesn’t 
materialize. I’m waved through, following 
the blessed green line painted on the car- 
pet that leads to the street. Nobody asks; 
nobody checks. The customs and immi- 
gration officers are busy inspecting the 
visas of foreigners. The only dog I see is a 
plant-sniffing beagle looking for medflies. 

Once at home, I call the alliance office 


| remember what the Business Software Alliance people 


told me: this is a global, criminal enterprise. 


I am certainly committing a crime. 


amused for months. It's time to go home. 

Getting ready to leave Asia for the US, I 
realize I have collected quite a little bundle 
of counterfeit software: 14 CD-ROMs con- 
taining several thousand dollars’ worth of 
titles. I have spent a total of $187 in four 
countries, on everything from AutoCad to a 
Beavis and Butt-head screen saver. 

Now, don’t forget - I know I didn’t - this 
is illegal. As Pm packing to leave, I shuffle 
the CDs around. I hide some in layers of 
dirty clothes, others I stuff in my hand- 
carried luggage. I wedge a couple into the 
side pocket of a suitcase. Instead of carry- 
ing them, maybe I should send them in 


E13 


in Washington and tell them what I have 
done. “We're not going to bust you,” Diane 
Smiroldo, the director of public affairs, 
assures me. She reckons I haven't commit- 
ted a felony, although she's not sure; it 
depends on the value of what I am carry- 
ing. How much of this stuff is getting into 
the United States in the bags of travelers 
like me? I ask her. “We're not sure,” she 
says. “It’s hard to keep track? m = m 


California-based writer A. Lin Neumann 
(74507.154(Q compuserve.com) was a for- 
eign correspondent in Asia. He is a firm 
believer in law and order, within reason. 
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but it’s a bull market for investors in the telecommunications business. 
Especially if you’re connected. 


Carlos Slim Helú 
isn’t smiling so 
much now that 
the Mexican 
government has 
announced plans 
to dial up some 
competition for 
the country’s 


telecom industry. 


By Joel Simon 


uring the six years that his friend Carlos Salinas 
de Gortari was president of Mexico, financier 
Carlos Slim Helú never seemed to make a wrong 
move. He bought companies at rock-bottom prices, 
sold stocks when they peaked, founded new ventures 
with powerful allies. But the key to Slim’s meteoric 
rise through the ranks of the wealthy was the 
sweet deal he got on his 1990 pur- 
chase of Telmex - Teléfonos de 
_ México - the national tele- 
| phone monopoly. In the 
early 1990s, Telmex was 
one of the most profit- 
able companies in the 
world. Slim’s personal 
fortune ballooned to 
US$4.4 billion, or 26.9 
billion pesos, in 1994. 
But by then, and 
especially after Salinas’ 
hand-picked successor, 
Ernesto Zedillo Ponce de 
Leon, won the presidency in 
August 1994, Slim’s fortunes 
started to change. In November, 
Telmex was unceremoniously dumped by 
AT&T, with whom it had been expected to form a 
strategic partnership. One month later, Telmex was 
caught flat-footed when the peso devaluation dramat- 
ically increased the company’s dollar debt. (Telmex 
was by no means the only Mexican enterprise hurt - 
when the peso plummeted by nearly 40 percent 
against the dollar, the entire economy was thrown 
into a tailspin.) In the first quarter after the devalua- 
tion, Telmex reported losses of US$65 million, despite 
a recent 10 percent increase in long-distance rates. 
But the most devastating blow came during April 
1995, when the Zedillo government issued the rules 
under which competing telephone companies will be 
allowed to enter the Mexican market in January 1997. 
The original strategy proposed by the Salinas admin- 
istration would have required new entrants to pay 
exorbitant “concession fees” for the privilege of par- 
ticipating in the liberalized market. That plan also 
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called for the use of government-imposed price 
structures to cushion the effects of competition in 
the marketplace. The Salinas proposal would have 
protected Telmex, but Zedillo decided to change 
course when the peso crash made Mexico’s need for 
new investment capital even more desperate. Under 
the new rules, there will be no concession fees, and 
long-distance companies will be free to charge what- 
ever they like. When the terms of the new law were 
made public, Telmex stock dropped 5 percent. 

But what is bad news for Telmex and Carlos Slim 
may be good news for the US companies that have 
been hoping for years to grab a piece of Mexico’s 
growing telecom market. Despite the ongoing finan- 
cial crisis, analysts predict that Mexico’s telecommu- 
nications industry will grow by 5 to 15 percent during 
1995. Such stellar growth projections only demon- 
strate how badly underdeveloped Mexico’s telecom- 
munications infrastructure currently is. With a phone 
line density of only 8.7 for every 100 inhabitants - 
up from 6.7 per 100 in 1990, but still dwarfed by US 
line density of 55 per 100 - wiring Mexico will be a 
huge and lucrative endeavor. And as the number of 
lines increases, so too will long-distance traffic and 
demand for value-added services. By the end of the 
decade, Mexico’s telecom market is expected to reach 
$15 billion - more than double its current size. 

Still an enigma, however, is just how far Zedillo 
will let the gringos go in mining this bonanza. If 
the April 1995 telecommunications law signals an 
unprecedented opening of the Mexican market, that 
opening is both limited and carefully managed. The 
new law seems to have divided the spoils - between 
nationals like Slim, who will retain control over local 
service (and hence a steady source of revenue), and 
international investors, who will enjoy new access 
to the Mexican telecommunications market. 

When all is said and done, Mexican consumers will 
have their choice of long-distance companies. But for 
local service, most will still be stuck with Telmex. 


In 1990, when President Salinas put Telmex on 
the auction block as part of his drive to privatize 
inefficient state companies, Mexican telecom was so 
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gives you a wide range of interactivity 
and object-oriented commands—without 
low-level coding that slows you down. 
And with seamless cross-platform 
compatibility on Macintosh and Windows, 
you can author your project once and 
play it anywhere. 
All of this power enabled 
XRONOS and Chiat/Day inc. 
Advertising to produce an award- 
winning, high-impact, interactive, 
/ multimedia direct mail piece that 
blows the doors off the competition. 
And Director is so fast and easy to 
use, they went from concept 
to finished model in 10 
short weeks. 
So whether youre 
authoring a CD-ROM title, 
designing a corporate presenta- 
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Jeff Southard, Kris Wainscott, 
Norbert Hendrikse, and Lee Cline of 
San Francisco-based XRONOS Inc., 
co-creators of Nissan Interactive 
for Nissan Motor Corporation. 


tion, an interactive advertisement, or 
a direct marketing piece like Nissan 
Interactive, get the program that gives 
you the speed, power, and ease-of-use 
to leave audiences breathless. Director 
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be in the winners circle. 


AUTHORWARE 


FREE SHOWCASE CD-ROM* 
1-800-326-2128 | 


ASK FOR OPERATOR #1750 
Or Catch Us On The Net: 


http://www.macromedia.com FONTOG 


v 
= 
m 
» 


ELEC DIR OS. P HERE 


retrograde that it had no where to go 

but up. Slim took control of Telmex 

with a $1.76 billion bid for 20.4 percent 
of the company's stock; conveniently, 

just after the bid was accepted, the gov- 
ernment authorized a 40 percent rate 
increase for local service. The rate 
increase was such a dramatic windfall 
for Telmex that when the new revenue 
figures were made public in early 1991, 
the company's stock began a long, steady 
climb into the stratosphere. The generous 
policies of his good friend Salinas meant 
that Slim was guaranteed a private 
monopoly on long-distance service until 
1997. This gave Telmex time to build up 

a stash of investment capital for when the 
company goes head to head with the likes 
of AT&T, MCI, and GTE in a competitive 
market environment. Although the peso 
devaluation cut into that nest egg, Telmex 
claims to have sunk $10 billion into 
infrastructure improvements in recent 
years - improvements which include 
installing fiber-optic lines and digitizing 


85 percent of the company's network. 

While service has improved notably, 
plenty of serious problems remain. It still 
takes six months and $550 to get a phone 
installed in Mexico. Crossed lines produce 
unwanted conference calls, line noise 
turns online sessions into a screen full of 
Greek letters (even at 1200 baud), and 
operators hang up on you if they don't like 
the sound of your voice. 

In the long-term, Telmex may be its own 
worst enemy. Poor service and high prices 
have made it one of the most despised 
companies in Mexico. In 1995, at least 
114,000 customers lodged complaints 
against Telmex with the government's 
consumer protection office, specifying 
problems ranging from charges for non- 
existent calls to lines that had been out of 
service for months. The Zedillo govern- 
ment cited these problems in explaining 
its decision to open up the market. 

To see just how desperately Mexico 
needs a modern telecommunications 
system, you need only look at the situ- 


ation that prevails in the office of Carlos 
Casasus. Although the undersecretary 
for communication and technological 
development occupies a luxurious suite, 
Casasus’ phone system consists of four 
rotary-dial phones wired into separate 
lines. Periodically during conversations 
in his office, something starts chirping, 
and Casasus begins desperately rifling 
through his pockets to look for his pager, 
then picking up phones at random to 
track down the source of the ring. Those 
who know Casasus - within the govern- 
ment and in business - describe him as 
extremely fair and very knowledgeable. 
Still, it is unsettling that the single most 
important person in Mexican telecom - 
the man who will be guiding the industry 
for the next few years - is still living in the 
technological Dark Ages. 

It has fallen to Casasus, a Zedillo 
appointee, to shepherd the new telecom 
policy through Mexico's political mine- 
field. According to analysts and govern- 
ment sources, the contentious 1995 debate 


over the new telecommunications law 
pitted Salinas’ surviving allies against 
backers of the new president. To generate 
hard currency, the Salinistas wanted to 
charge high concession fees, and they 
argued that Telmex - which represents 25 
percent of the value of the Mexican stock 
market - should not be allowed to take it 
on the chin in a cutthroat marketplace. 
But Zedillo's allies prevailed: there will be 
no concession fees, and new long-distance 
companies entering the Mexican market 
will be able to charge whatever they want. 

“Basically, my position was that the con- 
cession fees were a tax,” said Casasus soon 
after the law was made public. “You get 
fiscal resources in exchange for limiting 
entry into the sector. This would translate 
undoubtedly into higher tariffs? Not to 
mention further protection of the status 
quo, Casasus might well have added. In 
the end, said the undersecretary, *We 
decided we preferred to have an efficient 
telecommunications industry rather than 
meeting our short-term needs.” 


In the last few months, Casasus has 
been writing the implementing legislation 
for the new telecommunications law. The 
basic framework of the law was developed 
during closed-door meetings and then 
rubber-stamped by Mexico's senate less 


negotiate separately with Telmex, and 
though Telmex is required to give the 
same deal to all comers, Casasus admits 
it will be hard to ensure uniformity. 

The interconnect charges may effective- 
ly eliminate competition for local service. 


Telmex executives understand that they can benefit 


from competition, but they also have strong-armed 


the few small companies that dared to compete. 


than a week after it was made public. 
Congress quickly followed suit. “The 
law is basically an executive decision," 
Casasus said by way of explaining Mexi- 
co's insular policy-making process. 

The implementing legislation - the 
detailed regulations that flesh out broad 
policy outlines - is also being developed in 
secret. And as Mexicans like to point out, 
the devil is always in the details. One of 
the most complex issues will be determin- 
ing the cost of connecting to Telmex's local 
network. Each long-distance company will 


Telmex charges cellular companies the 
equivalent of 5 cents a call for the use 
of its network. That's a small surcharge 
on a long distance or cell call, but it would 
be a prohibitive barrier for local service. 
And because local rates are expected to 
rise as the cost of long distance comes 
down, Telmex should consolidate its con- 
trol of the local market, providing the 
company with a hedge against the loss 
of its long-distance monopoly. 

In fact, of the two companies that had 
announced plans to compete in the local 
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market, one has dropped out and the 
other is hanging by a thread. Meanwhile, 
Telmex has been strengthening its local 
presence. In June, the government 
approved a deal between Telmex and the 
country's second largest cable company, 
Cablevision. Cablevision is owned by 
Mexican media mogul Emilio Azcarraga, 
who, like Slim, has close ties to the PRI, 
the Institutional Revolutionary Party, 
which has ruled Mexico for more than 
six decades. By combining the cable and 
phone networks, Telmex will be able to 
participate in new technologies like video- 
conferencing, data transmission, inter- 
active television, and online shopping. 
The move was also defensive - Telmex 
didn't want anyone else to use the cable 
network to wire local phone service. 

The government's ultimate intention 
may be to open up competition in long 
distance while closing off access to the 
local market. But for investors in the long- 
distance market, limiting competition for 
local service is probably a reasonable 


trade off. Although part of the market 
will remain closed, Slim won't be on the 
warpath. He may not be happy with the 
lack of concession fees, but there really 
isn't much for him to complain about. 


Under Mexican law, foreigners can main- 
tain only a minority share in any telecom 
venture, so US companies have been fran- 
tically pairing up with Mexican business 
partners before taking the plunge. AT&T, 
which had been courting Telmex for 
years, dropped the company when lawyers 
determined that the US Federal Commu- 
nications Commission might regard the 
partnership as a de facto alliance with 
Southwestern Bell, which already owns a 
large stake in Telmex. (Under US deregu- 
lation, long-distance carriers can't become 
partners with regional phone companies.) 
Instead, AT&T hooked up with industrial 
giant Grupo Industrial Alfa in a billion- 
dollar deal; the company is expected to 

be the most formidable new player in 

the market. A joint venture between MCT 


and Mexican financial services company 
Grupo Financiero Banacci will be close on 
its heels. Meanwhile, GTE and Grupo 
Financiero Bancomer, a Mexican bank, 
are finalizing a business plan calling for 
an investment of $800 million over five 
years. Soon after AT&T bolted, Telmex 
made an alliance with Sprint, though the 
deal is mostly for value-added products 
such as call waiting and calling cards. 

The only way Telmex can prepare for 
the onslaught of long-distance competi- 
tion is by reducing long-distance rates. 
The company is in a bind, however, 
because it needs to generate revenue to 
service its dollar debt and to pay for infra- 
structure development. Still, economist 
Gabriel Szekely, author of the newly pub- 
lished Telmex: A Privatized Firm, thinks 
the erstwhile monopoly will be able to 
hold its own. Telmex, he says, is becoming 
more service-oriented and has introduced 
a number of new programs such as vol- 
ume discounts and calling cards. “Some 
of the top executives at Telmex under- 


stand that they can benefit from competi- 
tion,” says Szekely, “especially if it leads to 
industrywide growth.” 

That may well be, but in the meantime, 
Telmex has strong-armed the few small 
companies that dared to compete. In 
July 1994, for example, the press blasted 
Telmex for cutting the lines used by 
Access Telecom, a small long-distance 
venture run by Brad Tirpak, a 25-year-old 
American entrepreneur. Tirpak and a 
partner had found a way around Telmex's 
high rates by routing international calls 
through Laredo, Texas, taking advantage 
of the discounted rate Telmex charges to 
call towns just across the US border. 
When Telmex got wind of the operation, 
it disconnected Tirpak's 800 line. Tirpak 
hung on for a few months by turning to 
US vendors, but every time Telmex discov- 
ered his new 800 lines, it cut him off. 


Such anecdotes hint at the challenges 
Mexico faces during the years ahead. 
The government's aggressive telecom 
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strategy makes good sense on paper, but 
itis also a big political gamble. If Zedillo 
opens the Mexican markets to real compe- 
tition, he will be threatening the economic 
interests of men like Slim and Azcarraga 
who have bankrolled his party for years. 


Carlos Salinas built his economic policy 
around his close personal relationships 
with the Mexican oligarchy. Zedillo grew 
up poor, shining shoes in Mexicali. While 
he eventually got a degree in economics 
from Yale University, Zedillo was never 


Once hailed as the centerpiece of Mexico's economic 


miracle, the privatization of state companies is now seen 


as a mass transfer of state assets to political insiders. 


Zedillo took office with a flourish, arrest- 
ing President Salinas’ older brother Raúl 
for covering up a high-profile political 
murder; he made noises about economic 
and political reform. But already it seems 
Zedillo is getting cold feet. The case 
against Raúl Salinas is going nowhere, 
his party is in virtual open revolt after a 
series of electoral setbacks, and the 
wealthy who backed Salinas are deeply 
mistrustful of Zedillo. “The rich are furi- 
ous at Zedillo,” says economist Emilio 
Zebadua. “They feel betrayed.” 


accepted in the Mexican old boys' net- 
work. Zedillo is uncomfortable with the 
super-rich, and they are uncomfortable 
with him. They support Zedillo only 
because he is the product of a system in 
which they have an enormous stake. 
Despite Salinas' pro-market reforms, 
real competition was extremely limited 
under his administration. The privatiza- 
tion of state companies - once hailed as 
the centerpiece of Mexico's neoliberal 
economic miracle - is now widely criti- 
cized as a mass transfer of state assets to 
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a small group of powerful insiders, many 
with close ties to Salinas. The privatiza- 
tion scheme made Salinas godfather to 

22 new billionaires. (There were only 2 

in the country when Salinas took office; 
there are 10 today.) Carlos Slim, who 
headed Salinas’ campaign committee dur- 
ing the 1988 presidential elections, made 
out like a bandit in the privatization drive. 
But as Andrew Reding, a Mexico analyst 
with the World Policy Institute, points out, 
at least two other members of that com- 
mittee also grabbed big chunks of the pri- 
vatization pie. Pablo Brener got Mexicana 
Airlines, and Enrique Molina got a piece 
of Grupo Financiero Banamex and Ban- 
pais. Referring to the ruling PRI, Reding 
argues that the “idea was to keep these 
assets in the Revolutionary family.” 

A look back at the Telmex privatization 
deal illustrates how the system worked 
under Salinas. As a state-owned company, 
Telmex was able to remain marginally 
profitable only by relying upon a “cross- 
subsidization” tariff structure: one of the 
highest international long-distance rates 
in the world - more than $2 a minute to 
the US - made up for revenue shortfalls 
created by discounted domestic rates. 

All the pent-up demand for domestic 
telecom services - there was a backlog of 
half a million lines - meant the company’s 


profits would rise once domestic rates 
were allowed to rise as well. In mid-1990, 
tariffs were restructured. International 
long-distance rates were lowered, while 
the cost of a local call went from around a 
penny to almost 15 cents. Revenues from 
local service more than doubled, rising 
126.6 percent between 1989 and 1990. 

By the time the new revenues were 
reflected in Telmex’s reported earnings, 
Slim already had control of the company. 
Government officials insist that the priva- 
tization drive was not designed to make 
Slim rich. They explain that with its 
dilapidated infrastructure, Telmex had 
few capital assets, so no one would have 
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bought the company unless the monopoly 
concession was thrown in to sweeten the 
pot. This meant that whoever ended up 
with Telmex would do nicely - at least 
until the competition heats up. 

And the competition will come. By 
promising to open up the telecom market, 
Zedillo created a host of powerful new 
special-interest groups - both in Mexico 
and abroad. They made lots of big plans, 
and they will rebel if the government 
backs away from liberalization. Mexico 
also needs the goodwill of international 
investors, the US government, and the 
International Monetary Fund to pull 
through its current economic crisis. If any 
of these groups decides to yank the plug, 
the still-precarious Mexican economy 
could go down the drain. 

The danger for telecom investors - and 
for the country as a whole - is that Zedillo 
has been unable to develop a domestic 
power base before embarking on his new 
course. “For a while,” says economist 
Zebadua, “the only support Zedillo had 
was from the US Treasury and a few con- 
gressmen from his own party.” 

In the long run, Mexico's new telecom- 
munications law is the country's best hope 
for improving telecom services and the 
short-term economic outlook. The new 
law will probably attract billions of dollars 


in new infrastructure investment, which 
should give a considerable boost to Mexi- 
co's hobbled economy. But the scope of the 
new law is limited. Those who expected 
Telmex to fade at the hands of service- 
oriented competition will be disappointed. 
In Mexico City, presidents come and go 
like smog on a windy day, but Slim will 
remain the major player in telecom for 
the foreseeable future. m m m 


Joel Simon (jsimon@igc.apc.org) is an 
associate editor with Pacific News Service. 
His book Bordering on Destruction: 
Exploring Mexico's Environmental Crisis 
will be published by Sierra Club Books. 
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in the business 
would love to get 
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your hard drive - 
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Data Dicks 


Did you know that you can recover data on magnetic media 
that's been written over up to nine times? 
These guys do - for a living. 


By John Whalen 


confess: I don't back up. That is, I don't make fre- 
diss duplicate copies - backups - of my computer 
files. I realize Pm courting disaster because, statisti- 
cally speaking, the hard drive inside my two-year-old 
Macintosh will crash and burn sometime within the 
next three years, sucking 500 one-of-a-kind mega- 
bytes into the existential aether. What's more, I live 
in the San Fran- 
cisco Bay area, 
so it's also possi- 
ble that havoc 
will strike my 
home office, cast- 
ing me into the 
ranks of those 
hapless writers 
who have lost 
Great American 
Novels-in- 
| progress to fire, 
flood, earth- 
quake, and other 
acts of God. 

But come on! 

, od Who actually goes 
to the trouble of backing up - apart from MIS Dilberts 
with anal-retentive personalities or obsessive-com- 
pulsive disorders? Given the current technology, mak- 
ing backup copies of everything you save to disk is too 
impractical and too unwieldy. And unless the abbre- 
viation “Inc.” appears somewhere on your credit card, 
you probably have neither the disposable income for 
one of those megabyte-hoarding tape drives nor the 
shoebox-and-closet space for 500 floppies. 

Which means that many of you, like me, are statis- 
tics waiting to happen: potential victims of digital 
defibrillation - and future clients of the emergency 
data-recovery business. 

An entire industry thrives on your digital morbidity. 
As practitioners in the field like to say (with only 
barely concealed satisfaction), “The failure rate of 
disk drives is 100 percent.” Of course, these guys 
aren’t really ambulance chasers; they’re more like 
digital necromancers - healers who reanimate data 
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from deceased disk drives, flatlined floppies, and ter- 
minal tapes. Representatives of the retrieval industry 
claim they can typically recover 90 percent of the 
mutilated computer data they are asked to resurrect. 
Their occupational jujus and charms consist of cus- 
tom-built disk controllers, specialized software, clean 
rooms, and lots of proprietary gizmos they're reluc- 
tant to describe in much detail. 

“We've recovered data for Fortune 500 companies 
and government agencies," boasts Larry Letourneau, 
*and saved them hundreds of millions of dollars." 

Letourneau, whose Florida-based Data Retrieval 
Services has been going strong since 1980, is an old- 
timer in the data-recovery game. He started out in 
construction development, but in 1978, while hanging 
around the mathematics and engineering library at 
the University of California at Los Angeles, he had the 
epiphany that inspired him to change careers. 

Letourneau was reading a paper by an MIT pro- 
fessor who predicted that if you took away all their 
computers and data storage media, most American 
companies would collapse within nine days. Sudden- 
ly, an idea struck Letourneau like a free-falling rivet: 
he could earn a mint rescuing giant companies from 
the Job-like torment of information-age trauma. Two 
years later, after boning up on mainframe computer 
schematics and arcane patents, he was in business. 

Back then, Letourneau's career switch seemed like 
a big risk. After all, he says, “We figured, How could 
people continue to crash their computers, especially 
as computer systems are becoming more reliable?" 

But here's the thing: it still happens. 

As any student of Murphy's Law could have predict- 
ed, Letourneau's career change was a smart business 
move. Computer snafus are a fact of life - kind of like 
sunrises and postage-rate increases. Over the years, 
Letourneau's trade has flourished, fueled by a volatile 
mixture of capricious fate, human nature, and the 
time-tested axiom that the more complicated systems 
become, the more catastrophically they will fail. 

Letourneau, like his major competitors, doesn't like 
to discuss his company's sales or its total worth. 
Suffice it to say he employs *fewer than a hundred" 
people and maintains contracts with “thousands of 
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clients" - some as big as NASA, Rockwell 
International, Disney, Apple, Compaq, and 
the Department of Defense. 

Estimating the size of the data-recovery 
industry is complicated by the fact that the 
field is so competitive, practitioners don't 
like to admit they even have competitors. 
In the past decade, the data-recovery 
industry has expanded from a couple of 
recovery firms to anywhere between a 
dozen and three dozen in the United 
States. The cost of data retrieval ranges 
from a few hundred dollars for a diagnos- 
tic to US$90 an hour. Of course, some jobs 
are easier than others, so it's not unusual 
for large companies to pay fees in the 
six-figure range for surgery on 50-Gbyte 
netware systems or large Unix monsters. 
And for those who really want to drop 
some cash, some retrieval companies will 
even deploy on-call data-recovery SWAT 
teams to your disaster site at a moments 
notice - weekends included. 

Although Letourneau broke into the 
business by specializing in mainframe 
data recovery (when the most sophisticat- 
ed hard drives were 500-pound beasts that 
held a mere 15 Mbytes of data), many of 
today's calamities have migrated toward 
local-area networks and desktop PCs. Just 


often botch the backups, or overwrite 
important tapes, he explains. They'll 
dump beverages on their keyboards 
(coffee is a favored contaminant), or 
they'll reformat their disks and then act 
all surprised when their software dis- 
appears into a magnetic black hole. 

True story: Customer sends Letourneau 
a stack of nonfunctioning floppy disks. 
Using his “proprietary” techniques, 
Letourneau recovers the files and copies 
them onto fresh diskettes. Next day, the 
customer complains that the new disks 
aren't working, either. “So we get them 
back,” recalls data sleuth Letourneau, 
“and the floppies have a slight curvature 
to them.” Letourneau calls her. “Tell me,” 
he says, “what do you do with the floppies 
when you get them back from me?” She 
replies: “Just like I always do - I stick 
labels on them, put them in the type- 
writer, and type a name on them." 

Another all-too human scenario: 
Panicky novelist loses four years of work 
to a malfunctioning hard drive. “Have 
you been backing up your computer?" 
Letourneau asks. “Yes,” the writer replies, 
“Pve been backing the computer as close 
to the wall as I can get it.” 

Letourneau isn't just picking on the 


Anecdotes from the field reveal the basic incompatibility 


of man and machine. In the data-retrieval industry, your 


worst nightmare is just par for the course. 


make a phone call to Letourneau's firm, 
and you'll get an earful of harrowing tales, 
backed by New Agey muzak, while you 
wait on hold: “In Wisconsin, a cheese fac- 
tory sustained a devastating fire, and six 
computers were sent to Data Retrieval 
Services ... in all six drives, 100 percent 

of the data was retrieved!” 

As he regales me with the standard 
anecdotes from the field - tales that illu- 
minate the essential incompatibility of 
man and machine - Letourneau begins to 
sound like a veteran beat cop or jaded 
private eye: he's seen it all, and your worst 
nightmare is just par for the course. 

*Lots of people back up;" Letourneau 
says, “but we're still in business.” Users 
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technologically naïve. Countless people 
who should know better still find ways 
to screw up their data. “Let's go upscale,” 
Letourneau says, launching into another 
techno-sociological parable. A C++ 
programmer complains that his floppies 
have been mysteriously wiped clean of 
data. Letourneau and his employees rack 
their brains to come up with an explana- 
tion: did the programmer leave the disks 
sitting atop a video monitor or next to a 
phone? (Either device can obliterate mag- 
netically stored information.) No, the 
programmer explains, “I just left them 
on a file cabinet.” Letourneau, who has 
been around the block more than a few 
times, smells a rat. ^Where on the file 
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cabinet?" he asks. “On the side,” answers 
the programmer, who, it turns out, has 
been fastening his floppies to the cabinet 
with a magnet - and bulk erasing them 
in the process. 

Letourneau drives ahead with the sure- 
fire loquacity of a telemarketer. *Now we'll 
go to an engineer,” he recalls. “This is sup- 
posed to be a godlike person who knows 
everything - PhD or whatever? The guy 
starts discussing minute details about the 
innards of his computer. “He's reading off 
chip numbers from the inside, describing 
the drive. I say, Look, tell me, how do 
you know so much about the inside of the 
drive?” He says, “Well, I opened it up. I say, 
*Really. Are you in a clean room?' And he 
looks around the room and says, Yeah, 
it's pretty clean in here.” Unfortunately 
for the engineer, Letourneau had been 
referring to a class-100 clean room - a 
sanitized, air-locked, disinfected techno- 
logical sanctum, and the only place you 
should ever open up a hard drive. 


Mike Rogers, president of Minnesota- 
based Ontrack Data Recovery - the largest 
of the retrieval companies, with 120 
employees and satellite offices in England 
and Japan - likes to point out that the 
fastest-growing segment of his business 

is repeat customers. He also observes that 
the increasing complexity of both hard- 
ware and software has made data-recov- 
ery techniques even more complicated. 
With mainframe systems, failures are 

by definition centralized, which makes 
recovery and disaster-contingency plan- 
ning less complicated. Not so with local- 
area networks, in which it can be much 
harder to pinpoint the problem: Was it 

a faulty hard disk? A file server crash? 

An application error? A bug in the net- 
work? A problematic desktop operating 
system? Meanwhile, the explosive growth 
of disk-storage media has intensified 
repair headaches. Says Rogers, *Your old 
20-Mbyte drives were fairly simple to 
repair - track densities were low by 
today's standards. So, the technology 
needed to breathe life back into a drive 
was pretty straightforward. Now the track 
densities and capacities of drives have 
increased tremendously.” 
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And so has the sophistication of the 
software and hardware used to retrieve 
data. Ontrack's data-retrieval division 
evolved from the company's commercial 
disk-manager software, which, like the 
software utilities of other companies, 
featured basic recovery and repair tools. 

But what if you want to know more 
about how these guys resuscitate rigor- 
mortised data? Fat chance. Digital 
necromancers guard their proprietary 
techniques like Cold War spooks protect- 
ing the nuclear trigger. 

The territorial proclivities of the data- 
retrieval industry border on extreme para- 
noia. But in a field where competition for 
the fruits of human and mechanical fail- 
ure is cutthroat, hyper-alertness is a 
career prerequisite. Of course, it doesn't 
dampen an instinct toward vigilance 
when many of your clients are also bona 
fide paranoids - industrialists terrified 
of competitors who might intercept dis- 
carded data, defense contractors worried 
about business rivals and foreign spies, 
or institutional snoops who work for 
three-lettered government agencies that 
Letourneau says must go nameless. 

Rogers admits that his firm has worked 
for the CIA and law-enforcement agencies 


he barks, obviously relishing the cloak- 
and-dagger bragging rights inherent in 
his line of work. 

“There are people who spy on us,” 
confides Data Retrieval's Letourneau. 
*Everything that goes out of our building 
is shredded into confetti one-eighth by 
one-eighth of an inch, and if we don't feel 
that's secure, then we burn it” Asked for 
some basic information about his com- 
pany, Letourneau begins to get uneasy. 
*We don't really give out anything about 
us,” he hedges. “We've had people follow 
us to figure out what we do. They'll go to 
a site when we're there. Not necessarily 
competitors, but governments." 

What? Real foreign spies are into data 
retrieval? 

“Could be,” Letourneau hints. 

But what about domestic agents - 
law-enforcement snoops who speak with 
American accents? 

“That could be, too,” Letourneau allows. 
“I can't really - as the State Department 
says - confirm or deny anything. All we 
know is that people have been following 
us when we do a job.” 

Perhaps it's not as far-fetched as it 
sounds, given that in the 1990s, industrial 
espionage has replaced the spy-versus-spy 


These digital necromancers want to scare you, and 


scare you good. After all, the cold vicissitudes of fate and 


hot conspiracies of man are out to mess you up, see? 


interested in extracting data from confis- 
cated computer equipment. He also says 
Ontrack recently helped the Tokyo police 
revive a mud-soaked floppy found on the 
premises of Aum Shinrikyo, the cult noto- 
rious for a March 20 subway gas attack. 
Unfortunately for fans of intrigue, the 
disk contained only an application or two 
- no sarin recipes. 

Adam Sharp, another tough-talking 
retriever, runs a company called Data 
Recovery Labs. Sharp makes dark refer- 
ences to previous top-secret jobs his 
company did for Wright-Patterson Air 
Force Base. You mean the base that's sup- 
posed to have UFOs stashed away in the 
infamous Hangar 18?! “No comment,” 
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antics of the Cold War CIA and KGB. Ear- 
lier this year, for example, French author- 
ities expelled a half-dozen American 
“diplomats” involved in a CIA plot to steal 
commercial secrets from the French gov- 
ernment. Of course, two can play that 
game: French intelligence agencies are 
considered to be extra gung-ho when it 
comes to spying on foreign businesses. A 
couple years ago, for example, two French 
agents were kicked out of the United 
States for stealing industrial secrets. In 
1985, the American Society for Industrial 
Security estimated that there had been 
nearly 600 raids on proprietary data at 
500 of the United States' top multinational 
companies during the year. The society 
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calculated the cost of the losses to be in 
the neighborhood of $2 billion. According 
to experts in the counterespionage field, 
those annual losses have since increased 
many times over. 

Letourneau and other top data-retrieval 
dicks cater to some tough customers who 
are rightly nervous about the possibility of 
their bits and bytes falling into the wrong 
hands. Nevertheless, the data-retrieval 
industry wants to scare you, and scare 
you good. Megabyte-sucking viruses, for- 
gotten passwords, manufacturers’ planned 
obsolescence, cowardly workplace sabo- 
teurs, power surges, international terror- 
ists, and acts of God - all of these cold 
vicissitudes and hot conspiracies are 
out to mess you up, see? Naturally, your 
anxieties are good for their business. As 
Ontrack’s Rogers succinctly puts it, “Users 
are beginning to learn that when they lose 
data, there’s a place to turn.” 

There’s another reason behind the 
industry’s vigilance: it’s a lot easier than 
you might think to recover data from dam- 
aged, accidentally erased, or otherwise 
perturbed disk drives. Short of mutilating 
the wayward disk with fire or a “hard 
crash” (when the disk head collides with 
the disk medium, grinding it into magne- 
tized dust), most data is recoverable. 

According to Charles Preston, an infor- 
mation security consultant in Anchorage, 
Alaska, “Data stored on magnetic disks 
and tapes is hard to destroy permanently.” 
Preston says data-recovery technology 
ranges from commercially available soft- 
ware products like Gibson Research Cor- 
poration’s SpinRite - which performs a 
statistical analysis of damaged disks to 
interpolate missing data - to extremely 
daunting (and expensive) hardware like 
specialized electron microscopes that 
can photograph the magnetic domain on 
any disk to visually distinguish the binary 
1s from the Os. 

“No data is totally safe,” says Sharp, 
who runs his Data Recovery Labs from 
the coincidentally named town of Safety 
Harbor, Florida. “But you can recover data 
that’s been overwritten up to nine times. 
The only way to permanently remove data 
is with programs that can do a ‘severe 
security erase; when the drive is over- 
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written 10 consecutive times.” 

Preston elaborates, pointing out that 
vestiges of your supposedly long-gone 
files and doppelgángers of distantly 
departed data reside all over the place 
in your computer - within temporary 
files, inside virtual memory, even in the 
interstices of “slack space” on some re- 
formatted disks. Most of the time, Preston 
concludes, your crashed or deleted data 
“has not been magnetically erased or 
overwritten. The data is thus recoverable 
in minutes to hours.” 

Likewise, in a 1987 report aimed at 
security pros, the Institute for Defense 
Analyses concluded: “Modern signal-pro- 
cessing techniques enable the recovery 
of erased information almost irrespective 
of the erasing method employed.” 

All of this is extremely good news if 
you're the victim of an accidental disk 
crash. But to an information bodyguard 
like Preston, this knowledge tends to be 
rather alarming. 

*Merely cutting a diskette will not make 
itunusable,” Preston wrote in the Febru- 
ary issue of Security Management maga- 
zine, an organ of the American Society 
for Industrial Security. “Disks have been 
successfully glued back together and read. 


that he performed the retrieval on-site, in 
a lead-lined vault, under armed guard, 
wearing a spacesuit to prevent contamina- 
tion of the goods. 

So who was the client? NASA? The NSA? 
Ernst Blofeld's SPECTRE? Letourneau 
won't spill the beans. His only reply: 

*Let's just say that they could shoot with 
extreme prejudice." 

One of Letourneau's favorite anecdotes 
captures his calling perfectly, both hinting 
at the corrupt depths to which the human 
animal will stoop and touting the marvels 
of Letourneau's retrieval skills. A ne'er-do- 
well is convicted of embezzling $565,000 
from his business partner. The court 
orders the thief to return the company 
computer to his partner. He does so, but 
only after performing a very thorough 
act of digital sabotage by reversing the 
memory chips, setting up a series of seven 
passwords to repel future users, and com- 
pletely repartitioning and reformatting 
the operating system. As the piéce de 
résistance in this industrious act of 
vengeance, the culprit climbs atop his 
desk and pees on the machine - while it's 
plugged in - as if it were a silicon urinal. 
The result? A shorted-out motherboard 
and disk drive. Of course, the story has a 


Vestiges of long-gone files reside all over the place in your 


computer: within temporary files, inside virtual memory, 


and in "slack space" on reformatted disks. 


Degaussing (exposing a disk to a powerful 
magnetic field) then cutting and shred- 
ding it into small pieces makes the data 
far more difficult to recover. Many other 
methods of data destruction are available, 
but some can be dangerous. One example 
is acid baths." 

Talk to these guys for a while and you 
begin to get the sense that they enjoy 
thinking of themselves as covert opera- 
tives. Asked about his riskiest job, 
Letourneau mutters something about 
working for a client so daunting that 
Letourneau was sure if he sneaked a peek 
at the data he'd *disappear forever.” As if 
describing an overproduced scene from a 
Hollywood thriller, Letourneau claims 


How 


heroic ending - Letourneau wouldn’t have 
shared it if he didn’t come out smelling, 
well, minty-sanitary. 

You guessed it: 90 percent of the data 
was recovered. 

The interface of man and machine may 
be an iffy proposition, but it is comforting 
to know that the disk is mightier than the 
bladder. m m m 


John Whalen (jw(Oscruznet.com) is co- 
author of 50 Greatest Conspiracies of 
AII Time, available in book form from 
Citadel Press; the e-zine can be found 
on the World Wide Web at http://www 
.webcom.com/~conspire. Peter Korn 
assisted in researching this article. 
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How Anarchy Works 


On location with the masters of the metaverse, 
the Internet Engineering Task Force. > 


By Paulina Borsook 


he Internet, perhaps the greatest instantiation of 

self-organization the planet has ever seen, evolves 
in its fractious decentralized way through the Internet 
Engineering Task Force, the IETF. Which means, in 
the cyber '90s, that the True Masters of the Universe 
are not freemasons, mergers-and-acquisitions spe- 
cialists, or venture capitalists but the members of a 
voluntary association of tech wizards that create and 
' oversee the tech- 
nological future 
of the Internet. It 
is the IETF’s work 
| on tough techni- 
cal problems that 
will make possi- 
ble the whiz-bang 
Net applications 
of the future. 

Maintaining a 
low profile and 
peaceably going 
about its business 
as collections of 
True Masters 
always do, the 
IETF has always 
consisted of any- 
one (that's right, 
anyone - an IETFer could be your mom, a former 
Soviet commissar of culture, or even a director of 
marketing) who wants to be part of the technical 
working groups charged with creating the standards 
and pathways that will move the Net into the next 
century. All you have to do is pay a token registration 
fee and sign up. No questions asked, no meritocratic 
credentials checked. 

In the IETF, there's a kind of direct, populist demo- 
cracy that most of us have never experienced: Not in 
democratically elected government, where too many 
layers of pols and polls and image and handling inter- 
vene. Not in radical politics, where too often, the 
same old alpha-male/top-dog politics prevail despite 
the countercultural objectives pursued. And not in 
the feminist collective world, where so much time is 
spent establishing total consensus and dealing with 
the concerns of process queens that little gets done. 
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The IETF provides a counter-example of true grass- 
roots political process that few of us have ever had 
the privilege to participate in, outside of the backsto- 
ries about member planets of the Star Trek Federa- 
tion. IETF group process succeeds because of a pro- 
found connection with, and understanding of, the 
real world of networking. 

Unlike most technical-standards bodies, the IETF 
has pioneered a culture of pragmatism (quit jawing, 
throw it out on the Net and see if it works). It main- 
tains a high debate-to-politicking ratio: there may be 
104 opinions in a room of 100 IETFers, but the work 
still gets done. Which is not to say IETFers have the 
finesse and indirection of 19th-century French diplo- 
mats: one IETFer, trying to avoid pissing matches 
over an issue, was heard saying, “I don't think urinary 
contests will solve anything"; and another, regarding 
the organization's expectations, “If you don't write 
well, there are lots of standards groups in Europe that 
would love to have you.” 

MIT professor Dave Clark, one of the grand old men 
of the Internet, may have unintentionally written the 
IETF anthem in his A Cloudy Crystal Ball/Apocalypse 
Now presentation at the 24th annual July 1992 IETF 
conference. Today, it's immortalized on T-shirts: ^We 
reject: kings, presidents, and voting. We believe in: 
rough consensus and running code." Which might 
translate to, “In the IETF, we don't allow caucusing, 
lobbying, and charismatic leaders to chart our path, 
but when something out on the Net really seems to 
work and makes sense to most of us, that's the path 
we'll adopt." 

Part of what has made the Net successful is precise- 
ly that: it works, and because it works, Net standards 
and protocols have dominated the marketplace, 
where others have tried and failed. In fact, the IETF 
style of technology creation is being adopted by other 
standards-making bodies such as the ATM forum. 
(Asynchronous Transfer Mode is a technology to sup- 
port very-high-speed networks.) The IETF's political 
culture is hardy enough so that the Net mechanisms 
and structures it has fostered may very well enable 
the Net to survive in good enough shape through the 
next millennium. Never mind that Net hardware and 
software infrastructures struggle with a now-huge 
embedded base that makes technological innovation 


110 


DENNY NORTH 


UNLIMITED 


ACCESS 
7419.95 


PER MONTH, FLAT. 
FREE SOFTWARE... NO OTHER CHARGES. 


PIP E 


r3 a PSINet Company 
H mm n) 1-800-453-7473 DEPT. 442 


http://www.usa.pipeline.com 
7 days FREE [THAT'S 168 HouRs!] 


ELEC YR OS PARAR 


difficult. Never mind that Net culture 
hasn't sorted out what to do with the 
shock of commercialization. Never mind 
that the IETF has evolved from a small 
group of élite geeks to a massive group of 
more average folks, a change on many 
axes that necessitates incremental growth. 


What it is 

The Internet, and its ancestor, the 
Arpanet, has always had its standards- 
creation bodies. But back in the early 
days, the Net was a research project 
known to fewer than a hundred guys - 
and pretty much everyone who used the 
network was also involved in creating it, 
experimenting with it, and evolving it. In 
effect, the IETF, the anarchic assembly of 
the Net designers and standards bearers, 
and its Arpanet precursor Network Work- 
ing Group, more or less were the Net. 

But today, the Net has evolved to include 
millions, and attendance at IETF meetings 
has surpassed 1,000 - though some long- 
time IETFers would insist that, for the 
most part, it's a small core of about 100 
people, predominantly old-timers, who 
are still getting the work done. 

Most IETF work is done over e-mail 
between meetings, using Net dist-list 
servers. But its pioneers, ever smart and 
sensible, knew that people must occasion- 
ally meet face to face, that the bandwidth 
of real-time conversation can make 
issues-resolution a hell of a lot more effi- 


p.m., and the night sessions, which run 
from 7:50 to 10 p.m., frequently never end 
- they merely transfer to the bar. Alas, for 
the hoteliers, this is not a crowd of heavy 
drinkers: Pepsi, Coke, and beer are the 
norm. Bar BOFs are no less technical than 
scheduled technical sessions - and may be 
more so, since they are often made up of a 
selected crew who talk in a shorthand that 
would stall out the full membership of a 
working group. 

So, the IETF meets face to face three 
times a year, twice in the US, in deference 
to the Net's historic roots and to the pre- 
ponderance of network researchers locat- 
ed there; once outside the US, in defer- 
ence to the Net's global nature. 


True identity of the IETF 
The best of the IETFers are folks you'd 
want to have with you after the nuclear 
holocaust the Net was originally funded to 
survive: well-intentioned, clear-headed, 
results-oriented, communicative (these 
are communications geeks, after all) - and 
community-minded. And in a case of life 
imitating art, playing Nuclear War, a card 
game invented by a Mensan, is an hon- 
ored late-night IETF tradition. With great 
silliness and little evidence of testosterone 
poisoning, players try to wipe out their 
opponents' populations. 

IETFers are something like a dominant 
strain of descendants of those kindly, 
NASA-Mission-Control guys of the 1960s 


While IETFers become known for their eccentricity 


or offbeat brilliance or plodding attention to detail, 


a cult of personality doesn't flourish. 


cient, and that sometimes the most impor- 
tant work that humans do happens in that 
most fertile, inadvertent, and self-organiz- 
ing fashion: over dinner, in the hallways, 
late at night over drinks. In fact, attending 
a bar BOF can be the best part of an IETF 
meeting. BOF stands for Birds of Feather - 
a temporary, informal, charterless group - 
and bar BOF is a joke term for night meet- 
ings that continue in the bar of the hotel 
after the official night meetings end. IETF 
sessions officially run from 8 a.m. until 10 
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with some recessive streaks of '90s cy- 
pherpunks thrown in. Most are comfy, 
slightly dumpy white guys in the 55-to-50- 
plus demographic, with nary a great hair- 
cut in sight. The women (and there are 
women, both at the executive and rank- 
and-file levels, in roughly the same pro- 
portion as on the Net: 10 percent) run to 
the mode of pleasant post-graduate: jeans, 
blazers, blunt-cut long hair. 

But even if meetings of IETFers /ook like 
a conference of municipal-sanitation 
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planners - minus the suits that would 
amuse members - the IETF nonetheless 
constitutes a radical social phenomenon. 
Not the least of which is that while the 
IETF is peopled by folks rightfully sure of 
their opinions on networking, IETF mech- 
anisms prevent any great men and women 
of history from taking over the process 
through personal magnetism. With that 
many techno-smarty-pants in a group, 
everyone is paranoid about cabals and 
back-room deals. So, while IETFers 
become known for their eccentricity or 
obnoxiousness or offbeat brilliance or 
plodding attention to detail, a cult of per- 
sonality - where personal allure can drive 
policy - doesn’t flourish. In fact, most of 
the IETFers don't particularly want to be 
singled out as spokespeople - not because 
any harm would come to them for going 
public with opinions, but because they 
simply resist the notion of IETF represen- 
tatives to begin with. 

A little over a third of the attendees at 
each IETF meeting are new; about a third 
of those go on to become regular atten- 
dees. In typical IETF communitarian spir- 
it, first-timers are treated to a voluntary 
45-minute orientation, told who to seek 
out for help and how to govern themselves 
so the process works - and then are sub- 
jected to benign neglect. No outward stig- 
ma is attached to being a newbie. 

And it doesn't necessarily take long for 
old-school IETFers to see newcomers as 
respected colleagues - if the newcomers 
can establish their authority in the short 
initial grace period that longtime IETFers 
extend off the bat, or if, over the course of 
an IETF meeting's five days, newbie argu- 
ments start making sense. And this can 
lead to one of the best parts of attending 
an IETF meeting: getting on first-name 
terms with Net luminaries. 


IETF culture 

When people collaborate on a daily basis, 
they generally use first names. IETFers see 
each other only a few times a year, yet the 
group, which started as a small communi- 
ty of know-it-alls who all knew each other, 
retains its insular village intimacy: it still 
sorta feels like everyone is working to- 
gether at close quarters. It's just assumed 
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1992 IETF words of wisdom from MIT 
professor Dave Clark: 

“What are we good at? Responding to 
short-term reality, building stuff that 
works, calling bad stuff bad. 

“What are we bad at? Growing our 
processes to match our size, setting long- 
term direction. 

“Our best success was not computing, but 
hooking people together." 


Recreation at an IETF meeting 

Never let it be said that IETFers don't 
know how to have a rollicking good time. 
The latest IETF meeting can be the social 
event of the season for folks who spend 
isolated weeks on end in the sensory- 
deprivation tank of working on, with, and 
about computers. During the evenings of 
December 4 through 8, 1994, IETFers 
were engaged in these kicky pastimes, 
part of the folkways of the IETF: 

m Nightly sessions of Nuclear War, played 
with cards equivalent to Monopoly's "get 
out of jail free" (only here they refer to 
warheads and weapons delivery 
systems), currency figured in units of 
millions of people, and moves reflecting 
varieties of political will. Depending on 
the tactics deployed and the cards drawn, 
players make change out of the kitty — of 
civilians. Suppose your combination of a 
mid-range plane and 25 megaton pay- 
load means you get to wipe out only 15 
million of your opponent's population, 
but he or she has people-units only in 
denominations of 50 million. Change has 
to be made. Of people. In Nuclear War, 
there are endless rules and exceptions to 
rules and permutations and combi- 116» 


when you hear talk of Lixia (Zhang, of 
Xerox Parc) or Joyce (Reynolds, of the 
University of Southern California) or Van 
(Jacobson, of the University of California, 
Berkeley) or Dan (Lynch, of Interop + 
CyberCash), you know who's being 
referred to. 

More important, there's the assumption 
that we're all in this cozy, if contentious, 
intentional community (or is it a graduate 
seminar?) together, so anything other than 
first names (especially honorifics such as 
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“Dr.” or “Ms.”) would be pretentious and 
out of line. If you've acquitted yourself in 
an IETF working group with useful or at 
least witty contributions (“Pm terribly 
sorry, but I don't know what reality you 
walked in from"), you too can become 
known by your first name, alongside Stev 
(Knowles, of FTP Software) or Lyman 
(Chapin, of Bolt Beranek and Newman). 

And one of the collateral benefits of 
attending an IETF meeting consists of 
hanging out with super-sharp, good- 
natured, friendly geeks whose affectionate 
term of false mockery and true praise is 
name-calling someone *Engineer!" If 
you're lucky, you might end up involved in 
a dinner confab with the likes of Noel Chi- 
appa. Chiappa, a colleague of Dave Clark 
and the inventor of the multiprotocol 
router, is part of a mailing list of about 50 
people who routinely bark at each other 
about the meaning of life, the events of the 
day, and esoterica such as the roots of the 
Peloponnesian War. 

What's so IETF-like about this mailing- 
list/debating society is the number of Net 
GSGs (Genuinely Smart Guys/Gals) who 
subscribe to it. And even though formal 
education (some have PhDs, some 
dropped out of college), religion (some are 
fundamentalist Christian, some have lived 
in monasteries in Japan and India), geog- 
raphy (some live all over North America, 
some in other hemispheres), and politics 
(some consider themselves far to the right 
of Newt, some consider themselves tree- 
huggers of the first order) vary wildly, 
good manners prevail while arguments 
rage. Typical of the mailing list's fierce- 
but-friendly style is the ongoing debate 
between its creationists and its Darwini- 
ans, a bit like a match of the World 
Wrestling Federation - much shouting 
and posturing, much goodwill. And 
no one gets hurt. 


How it works 

The IETF is divided into nine functional 
areas that change as needed. Each has at 
least one area director (a volunteer like 
everyone else in the IETF); and these 
directors comprise the Internet Engineer- 
ing Steering Group, responsible for Inter- 
net standards processes (“A weekend is 
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when you get up, put on comfortable 
clothes, and go into work to do your Steer- 
ing Group work”). About a dozen working 
groups in each area operate under char- 
ters to achieve specific goals - such as 
creating a protocol to retrieve a file - and 
when those goals are achieved, the work- 
ing group dissolves. The teams create 
informational documents, protocol stan- 
dards, or resolutions to Internet problems. 

That there are pretty much no perma- 
nent working groups is one of the many 
clever embedded IETF safeguards that 
encourage action and currency, and dis- 
courage bureaucracy and the March-of- 
Dimes syndrome of a permanent shadow 
government. (What does an organization 
do, once its goal - elimination of polio - is 
achieved? To ensure its survival, it gets 
into something else - like birth defects!) 

Similarly, the creation of new working 
groups and areas is generally avoided: 
since all IETF work is carried on by volun- 
teers with other day jobs, there is relative- 
ly little incentive toward turf-building and 
make-work exercises. Few IETFers have 
the time or interest to devote themselves 
to technical tasks someone is carrying on 
elsewhere in the IETF - although 
dissenters may form alternative working 
groups if they feel a bad solution was 
picked, or if progress isn’t being made 
fast enough. 

In practice, this means that the working 
groups take on such noble efforts as help- 
ing the Net survive its catastrophically 
high growth rates; coaxing it to work with 
new multimedia, video, and multicast 
technologies like the MBone and CU- 
SeeMe; and getting it to connect more 
effectively with IBM mainframe-legacy 
networks. In the midst of confusion and 
greed over intellectual property, the IETF, 
an institution that has been predicated on 
making its intellectual property freely 
available, is also grappling with market- 
place realities. Working groups even seek 
to foster civility on the Net: the charter of 
the working group abbreviated RUN 
(Responsible Use of the Network) is to 
codify and update a useful Netiquette RFC. 

RFC stands for “Request For Com- 
ments,” a term that extends back to the 
1970s Arpanet Network Working Group. 
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4114 nations that have to be dear to a 
programmer's heart (procedural calls and 
if-then statements), and blowing up the 
world every 45 minutes is sure as heck 
more fun than playing bridge. 

= Attendance at a late-night PGP (Pretty 
Good Privacy) key-signing party, a soirée 
at which IETFers can acquire decent per- 
sonal cryptography, the fashion-accessory 
for this year’s Net hipster. Or paranoiac. Or 
civil libertarian. Party-goers are advised to 
leave only a hatch mark on a sign-up sheet 
for the party givers to get a rough idea of 
how many revelers to expect (no names, 
please!), and the zanies who attend are 
told that they don't need their trusted 
(meaning, as reasonably close to being 
secure as is commonly considered to be 
technically practicable) laptops to engage 
in the fun. It’s a little like getting as many 
people as you can to sign your high- 
school yearbook. Warns a note pinned to a 
bulletin board: "It's advisable that you sign 
the keys of people only when you have 
personal knowledge that the person really 
is the person he or she claimed to be." 

= Complaining about the press. It's 
become a ritual at every meeting of the 
IETF to complain about the presence of 
the press, whether that means moaning 
about TV crews from the Canadian Broad- 
cast Company videotaping the plenary 
session where all IETF gripes are aired, or 
grumbling about print journalists attend- 
ing working group sessions where the real 
work gets done. Press-bashing is synec- 
dochial for general annoyance at the Net 
having been sensationalized and miscon- 
strued, and messed around with by 
clueless newbies. m m m 


An RFC represents collated proposals suf- 
ficiently polished to be worthy of eliciting 
formal responses and technical experi- 
mentation from the Net community. Some 
RFCs are serious technical documents, 
some are jokes, and some are in between. 
In October 1993, for example, Gary Malkin 
authored the helpful RFC 1539 titled “The 
Tao of the IETF: A Guide for New Atten- 
dees of the Internet Engineering Task 
Force,” in which he jokes, “It’s unwise to 
get between a hungry IETFer (and there is 
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no other kind) and coffee-break brownies 
and cookies, no matter how interesting a 
hallway conversation is.” 


Institutional affiliations 

The institution that serves as the IETF's 
personal assistant is the CNRI - Corpora- 
tion for National Research Initiatives - a 
permanent body that takes care of the 
details. Located in Reston, Virginia, CNRI 
was founded in part by the man People 
magazine called one of 25 most intriguing 
individuals of 1994 - Vinton Cerf - the Net 
celeb and father of TCP/IP (Transmission 
Control Protocol/Internet Protocol). Its 
charter is *Research and Development for 
the National Information Infrastructure," 
and it's largely funded by federal grants. 

Make no mistake: the IETF is big gov- 
ernment with a human face. Probably 
only half of the expenses of bare-bones 
TETF attendance (breakfast snacks to 
gnaw on, refreshments between sessions, 
hotel meeting-room rentals, signage, CNRI 
staff time, copies of IETF proceedings) are 
covered by the registration fee - US$150 
at the 51st IETF. Someone, mainly the gov- 
ernment in the guise of the National Sci- 
ence Foundation, is its invisible benefac- 
tor. IETF meetings are explicitly not trade 
shows, but in addition to government 
funding, local sponsors, whether universi- 
ties or corporations, do provide additional 
support at each meeting. 

TETFers speak, half with amusement 
and half in horror, about the time a bunch 
of suits infiltrated an IETF meeting. Spec- 
ulation goes that the suits, fired up by the 
odor of money and power being given off 
by information superhighway hype, 
thought to get insider information - and 
what they got instead, of course, was 
progress on a bunch of esoteric technical 
standards (like the minutiae of routing 
tables) and philosophical debates (the 
technical merits of different kinds of pric- 
ing schemes) that would in no way help 
anyone productize anything. 

More sinisterly, veteran IETFers think 
the onetime infestation by suits may have 
been an attempt to pack working groups 
with members from the suits' own compa- 
nies. This way, the suits’ specific corporate 
interests might have been best (over)rep- 
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resented. Of course, the whole scheme 
would have been an exercise in futility 
since the IETF doesn’t operate by vote. 
This meeting-packing stunt is a time-hon- 
ored tactic for all standards organizations; 
but alas, it can’t work at the IETF, where 
people have keen bullshit detectors, long 
institutional memories for what has and 
hasn’t worked in both the procedural and 
technological past, and a stubborn insis- 
tence on trying to choose the best techno- 
logical solution, as determined by real- 
world data, not by corporate realpolitik. 
Here there’s no voting, no chance that 
a proposal with a weak mandate of 51- 
for/49-against will be called the best solu- 
tion. Even at what seems like an impossi- 
ble stalemate, IETFers will look to grace- 
ful principles to arrive at a resolution; 
diversity of opinion might be resolved by 
an agreement to make some decisions, for 
instance, in the belief that “agreement 
about parts may lead to agreement about 
wholes,” says IETFer Dave Crocker. 


Exception reports 

The political culture of rough consensus 
and running code is imperfect, of course, 
as any human endeavor has to be, and it's 
being stressed in the IETF as the Net 
grows beyond what its creators could ever 
have imagined. Area directors gripe that 
too much time in working group sessions 
is spent educating rubes who show up 
unprepared, having failed to read the doc- 
uments readily available online and hav- 
ing neglected to educate themselves about 
technical decisions made in the past. 
Some area directors complain that certain 
working groups have gotten so large they 
make the IETF process untenable. And the 
working group process has always had 
problems with Net geniuses (who may 
have solutions so far-reaching and oblique 
no one knows what to make of them) and 
Net morons (who can be obstructionist at 
best, failing to operate at the level of 
abstraction of their colleagues). 

As human artifact, the IETF can't make 
everyone perfectly happy all of the time. 
In 1992, a palace putsch was ignited by a 
committee meeting at the International 
Internet User's convention in Kobe, Japan, 
which spread to the IETF meeting the next 
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month in Boston. Longtime IETF leaders 
were thrown or rotated out within the 
year, guilty of appearing to be too man- 
darin, too out-of-touch, too long in power 
- and possibly guilty of using the IETF to 
pursue private research goals instead of 
the common good. 

A self-selecting, self-perpetuating old- 
Net-boys group was replaced by a more 
democratic nominating committee, but 
with a classic IETF twist: members of the 
nominating committee are selected at 
random from eligible members who are 
willing to serve. Again, there's the IETF 
populist assumption that all citizens are 
equally able to make important decisions 
- personnel ones in this case - and the 
process has worked quite well. 

Meanwhile, typical of the spirit of comi- 
ty that defines the organization, the ousted 
Net prophets didn't lose their honor in 
their own country, and now, three years 
later, a post-Kobe backlash may be in the 
offing, with more and more IETFers rec- 
ognizing that the organization needs con- 
tinuity and historical perspective. A cou- 
ple years later, a number of IETF's gray 
heads have resurfaced in positions of 
semiformal stewardship. 

A grand melodrama also surrounds the 
future of IP (Internet Protocol), the com- 
munications technology that undergirds 
the Net and is becoming too old and 
creaky to support all that is being 
demanded of it (see “Addressing the 


of its size, the argument goes, only the 
lowest common denominator of network 
thinking takes place at the IETF. These 
dissenters may end up ignoring the main- 
stream IETF work on the next generation 
of IP - and strategize a better IP in 
skunkworks alternative working groups. 
But in the elastic, anarchic structure of 
the IETF, there's room for such alterna- 
tives, dissent, and working-around. 

All told, in spite of these breaches with- 
in the community, the IETF, for the most 
part, is still doing just fine. It's what's 
going on in the world outside that causes 
alarm among IETFers. 


The price of celebrity 

TETFers are realists, perhaps from their 
experience of dealing with the true nature 
of networking: IRL problems in electronic 
plumbing and flow control, injected with 
an ornery degree of chaos. IETFers know 
they have to worry about new users, dumb 
users, and commercial users, since what 
has an impact on one part of the Net 
inevitably has consequences on another. 
(Consider it another example of the but- 
terfly-over-China effect.) And IETFers 
know the Net is caught in the middle of a 
fatal embrace between the Godzilla of 
Microsoft and the smog monster of the 
Regional Bell Operating Companies - with 
the Terminator of local and national gov- 
ernment intervention hovering nearby. 
Commercial enterprises, government 


Markets and money are coming to matter 


to the IETF and the Internet just as much as 


protocol suites and internetworking schemas. 


Future of the Net,” Wired 5.05). Even 
though certain IETF political wounds are 
still being licked vis-à-vis the 1994 deci- 
sions that were made about the next gen- 
eration of IP, the reality is, as always with 
the IETF, that if some rebel fighters were 
to come up with a demonstrably better 
solution, chances are it would have a 
hearing and be tested. 

Some say the problems with IP can be 
fixed only when they are free of the 
homogenizing effects of the IETF; because 
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forces, and telecommunications providers 
are concerning themselves with the Net as 
they never have before - and in doing so, 
may screw up one of the most beautifully 
self-regulating, self-healing, adaptive, 
democratic, neural networks of people 
and technology the world has ever seen. 
As one IETFer put it, “A government inter- 
ested in using us is a government interest- 
ed in how we work.” In other words, once 
governments realize what a treasure there 
is in the Net, they want to mess with it, 
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regulate it, and censor it. The Exon bill 
may be coming to a country near you! 

Some of the best thinkers in the IETF 
believe the greatest hope for the relative 
freedom and independence of the Net lies 
in a kind of self-canceling effect that may 
result from the interplay of these new 
outside threats. Could be. And wouldn't it 
be pretty to think so? 

But the IETF is not into denial. Savvy 
IETFers have intuited since the mid-1980s 
that their treasure was too wondrous a 
thing not to have commercial potential, 
and keynote speakers have addressed var- 
ious commercial aspects of the Net over 
the last several years. At the 51st IETF, for 
instance, Nathaniel Borenstein - one of 
the brains behind Carnegie Mellon Uni- 
versity's pioneering Andrew electronic- 
mail network, the Internet MIME stan- 
dard for multimedia e-mail, and First 
Virtual Holdings, a force for Net commer- 
cial transactions - focused on the techni- 
cal aspects of the start-up's offering. That 
an agent of merchandising was addressing 
an IETF plenary meeting was as much a 
signal of change as the first New Yorker 
cartoon about the Internet. Markets and 
money are coming to matter to the IETF 
and the Internet as much as protocol 
suites and internetworking schemas. 

The IETF, in the mid-1990s, struggles 
with the intersection of technology and 
culture. And the organization necessarily 
works less well, because culture and poli- 
cy and economics are far less amenable to 
the logic of running code. Nonetheless, 
echoing what Winston Churchill said 
about democracy - “It is the worst form of 
Government except for all those other 
forms that have been tried from time to 
time" - the political economy of the IETF 
is so precious, for what it has done and for 
what it continues to try to do, that we 
must all hope itlasts and lasts. m m m 


San Francisco writer Paulina Borsook 
(loris@well.sf.ca.us) wrote about female 
technopagans in Wired 3.07. She has been 
an Internet camp follower since attending 
the first Interop in 1987. Noel Chiappa 
wants it pointed out that Borsook also 
wrote the novella *Love over the Wires," 
which appeared in Wired 1.04. 


People are talking. 


CALL ANYWHERE. TALK FOREVER. NEVER PAY LONG DISTANCE. 


I TOWALLPY SELF-CONTAINED SOFTWARE. FUILL-DUPLEX, NATURAL TWO-WAY PHONE SYSTEM: 


Ou d you 
accept 


€ss car 


in, the hope of socia approud ? 


T your own road. 


Why drive an empty status symbol when you could own a full-performance alternative: the Saab 900. Consider the goose-bump potential of the 
900's 150-hp engine vs. the less powerful BMW 318i or Volvo 940, Consider the 900's arctic-proven front-wheel drive vs. ordinary rear-wheel drive. Or its 
kayak-swallowing cargo bay, largest in its class. And with a price starting at $23,7557 no wonder the 900 was named a 


Consumers Digest "Best Buy” in '94 and '95. For a free Saab Excursion Kit, call 1-800-582-SAAB, Ext. 233. 


*MSRP for 900 S 5-door with manual transmission. Excluding taxes, license, freight, dealer charges and options. Dealer prices may vary. Shown with optional wheels. O 1995 SAAB CARS USA, INC 


Deep Technology 


By David Rothenberg 


The term “deep ecology” usually refers to an uncompromising 

emphasis on the importance of nature in the defining and bounding 

of human life: We should not tread too hard on nature, we should 

| not try too hard to remake nature in our own image, we should not 

_ imagine that our species is any more important than any other. It is 

 aphilosophy of humility as well as a plea for a radical restructuring | 
of the way our civilization views the world around us as a resource, 


|. A— rather than as a context. 
One hundred years from now, 


historians will have no docu- 
mentation of the initial boom 
that launched online media as 


a fundamental form ofhuman = 2965 and machines. f 
catión. But technology can also bring us closer to na- 


Solution: We should freeze ture. The more technology we have, the more 


So, it is not surprising that most deep ecologists 
oppose new technology and yearn for a simpler 
life in which community is not mediated through 


the World. we depend on nature, the more resources we need, 
B u ry t h e We b Wide Web and the more energy we must find to keep our 
on January intensive lifestyle afloat. Environmentalism can 
By Dave Winer - _ 1,1996, backit up, and bury emerge only in a culture that realizes natural 
| the hard disk. We should resources are limited. 


also transmit a copy of the 
electronic archive to the near- 
est solar system that might 


If deep ecology suggests that concern for inter- 
relatedness leads to a reformation of the guiding 
Wise Wikelligant life. ideas of our culture, then perhaps “deep tech- 
EE A haaa nology” would emphasize how technology extends 

RES human insight, bringing us closer to nature, whose 
Decem we will never fully understand. 

Consider a musical instrument. By connecting human dexterity to 
the natural behavior of sound waves, this tool allows people to express 
ideas, emotions, and visions in a new way. But the instrument does not 
contain the music. It allows us to express beauty by appearing trans- 
parent. This transparency characterizes the best tools we have. 

Technology is empty if it considers only itself. Deep technology 
relates user and context in an ecological, symbiotic way. It does not 
hide us from the world and does not teach us to feel more powerful 
than we really are. 


"The imagery of stp anE 
authors, and of a few virtual 
world builders, echoes with 
images of purely phantasmic 
bodies, freed from the con- 
straints that flesh imposes. 
They take for granted that the 
human body is ‘meat’ - obso- 
lete, as soon as consciousness 
itself can be uploaded into 
the network.... [But] it is 
important to remember that 
forgetting about the body is 
an old Cartesian trick, one 
that exacts a price from those | 
e bodies rendered invisible 
Meat Manifesto oy ie act or orgetting- 
- those on the lower end of 
the social scale by whose 


labor the act of forgettingis — 
It's argued that computers will grow more and more autonomous, made possible.” | 


eventually surpassing human intelligence. Eventually, some say, these From “Virtual Systems,” Incorporations. 
machines will realize we're a liability and leave us behind. If you think = 
this sounds like a 50s B-movie, don't worry: it’s not going to happen. 
If anything, humans and computers will grow together, becoming 
increasingly difficult to separate. 

Computers are stuck in an intimate symbiosis with human beings 
because we're the dominant factor in their reproduction. Computers 
may evolve, but their evolution isn’t shaped by natural selection; it’s 


David Rothenberg (rothenberg@admin.njit.edu) wrote Hand's End: Technology and the Limits of Nature. 
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Why | Hate the Web 


By Tim Bray 


“The primary function 


of written communication 


is to facilitate slavery. 


- Claude Lévi-Strauss 


P-Mail 


By Rev. Ivan Stang 
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shaped by the human computer market. So, to ask what computers 
will become is to ask what we want from them. 

Look at how people use artificial intelligence today. The emergence 
of expert systems, which spurred people to envision great electronic 
brains running international corporations, instead produced pattern- 
recognition software that enables people in large companies to make 
better decisions. 

Instead of replacing us, computers will become a secondary, symbi- 
otic species, enhancing our lives in specialized but powerful ways. In 
the process, they will transform what it means to be human. 


Giles Bowkett (gibo@rci.ripco.com) is a writer from Chicago. 


"The techniques of artificial 
intelligence are to the mind 
what bureaucracy is to 
human social interaction." 


The Web sucks. It is lightweight, shallow, trivial, and disposable. It is perry Winagrad 


simple enough that any idiot can use it, and this, weirdly enough, 

is considered good. Properly considered, the Web is similar to televi- 
sion. Both are fragmented: TV into schedule slots, intercommercial 
breaks, ever quicker cuts; the Web into servers, pages, gifs. Smaller is 
better because - just like a laugh track - faster is better. 

The Net, on the other hand, offers much more. On the Net, as in life, 
you put some in and you get some back. You send mail, you post 
news, you share your work. The Web is a 500,000-channel TV; you sit 
back and let it flow over your passive brain cells, with only your fore- 
arm and mouse finger moving. 

The Net, it's been said, is too difficult. So are great novels. Nobody 
ever said the Web was hard. But of all the Web pages you've 
ever hit, how many did you read to the end? The same pro- 
portion of the TV programs that you watched until the next 
commercial break? After all, clicking on hypertext requires 
about the same effort as changing the channel. 


"Psychic Litter" is a term I 
coined to mean acts of 
immorality so small as to be 
below the level of conscious- 
ness. One example is wasting 
small amounts of the time of 
many people. Bruce Tognazzini, 
E D the user 
Psychic Litter interface guru, 
once opined 
By David Joiner that by creating a product 
that wastes a half hour of time 
for each of 4 million users, 
The dogs of this neighborhood have their own newsgroup you waste 900 work-years 
and communication network - they use variations in uricacid 9f human productivity. 
instead of an alphabet. That worry out to about 12 
This occurred to me while | was walking Beast, the oldest of comple 
i E s David Joiner: Talin@DreamersGuild.com. 
my guard dogs. His access server, the neighborhood, isn't as 
automated as the Internet, so messages aren't all left in the same 


Tim Bray (tbray@opentext.com) is the founder of Open Text Corporation. 


place. He has to travel from tree to fire hydrant, sniffing out the Packs L PUN 
impermanent; its more 
threads started by other dogs. like performance artthan 
But he can always find those posts. He imbeds his snout into the literature.” 
grass or gravel and snorts and snuffles, and sometimes what he reads - Bruce Sterling 


makes him pretty agitated. He adopts a “Who does this mutt think 
he is?” expression, lifts his leg, and posts his reply. 


Ivan Stang (i.stang@metronet.com) is the sacred scribe for the Church of SubGenius. 
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M ac hine Interface 


Photographs by Norman Mauskopf 


n a warm day in central Indiana, George Seymour 

smiles from underneath his Quaker State baseball 

cap and starts telling it like it is. “Pd go through with- 

drawal if May came around and I didn't hear the noise 
of the race cars,” he confesses. 

George and I are hanging out on his front porch this sunny 
afternoon. It's a cozy, working-class bungalow just across the 
street from the Indianapolis Motor Speedway - literally in the 
shadow of the towering grandstands that line Turn Four. The 
place looks as ifit's been overrun by a band of carnival vendors. 
There's a guy from Michigan selling corn dogs and Italian 
sausage in the front yard, a guy next to him hawking fried dough. 
Someone else is peddling steak sandwiches, and another is sell- 
ing T-shirts and bumper stickers under a big red tent. 

“It’s like this every year,” George shrugs. Every year during 
race week, that is, when he rents out his front yard to a few 
vendors from out of town. George tells me he has lived within a 
few hundred feet of this spot for most of his 65 years. 

“I grew up right over there,” he says, gesturing toward the house 
next door. He points to a big tree in the front yard. *I used to climb 
up there to watch the race when I was a kid.” Then he points to a 
garage two doors down. “That's where Clint Brawner built the car 
Mario Andretti drove when he won the 500 back in 1969." 

George is rattling off tales about the way things used to be, 
telling me one story after another. He's describing how today's 
220-mph race cars seem almost quiet compared with the 140- 
mph roadsters they raced during the 1950s. How there used to be 
a wooden fence surrounding the speedway, before they tore it 
down and installed a chain-link monster a few decades back. How 
he used to sit on the old wooden fence while his dogs hunted for 
rabbits in the tall grass that grew where the towering grandstands 
are now. George steps inside the house for a moment, and re- 
emerges clutching a faded black-and-white picture of a gangly 
teenage boy holding two rabbit pelts. “See, that's me,” he says. 
“And you can see the wood fence there in the background.” 

Staring across the street toward the speedway, I can almost 
picture the scene the way George remembers it. The rickety 
fence. The brave drivers racing those clunky roadsters that look 
like wind-up soapbox derby cars. The whole place feeling more 
Andy Griffith, less ESPN. Then George starts telling me why he 
thinks the Indianapolis 500 is going to hell in a handbasket. 

Nowadays, there's too much expensive hardware, he declares, 
and not enough real racing. With all those onboard computers 
and advanced carbon-fiber composites - the machines are 
driving the men now, instead of the other way around! George 
remembers how you could outfit an entire team for around 
US$30,000 back in the late 1940s. “Driver, race car, tires, pit 
crew - the whole works,” he says. “Thirty thousand bucks.” 

But today it takes $6 million just to be competitive. Even 
worse, George thinks the young guys driving those high-tech 
cars today probably couldn't race their way out of a paper bag. 
So, instead of letting them qualify for the 500 on the smooth 
asphalt of the Indianapolis Motor Speedway like they've always 
done, maybe these young drivers should be required to prove 
what they're really worth. At the Indiana State Fairgrounds. 
Out on the dirt track. In sprint cars. Make "em fight it out, 
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wheel to wheel, like A. J. Foyt used to do back in Texas. 

Maybe that way, George says, he'd get to see more good, old- 
fashioned racing. And maybe that way there would be more 
Americans on the starting grid of this year's Indianapolis 500. 
Because, as George explains it, “I don't want anyone to win 
whose name I can't pronounce.” 

Now, don't get me wrong. George Seymour is a good-natured 
guy, and he certainly has a lot more perspective on the Indy 500 
than I do. And while it might be real easy to write him off as just 
a nostalgia-plagued old-timer, that wouldn't be fair. Because 
when you get right down to it, George is arguing that the Indy 
500 is about more than just fast cars driving round and round an 
oval race track for hours on end. He's saying that there's also an 
element of romance involved, of heroism, and that he likes his 
heroes to be people he can relate to. Heroes of flesh and blood, 
and not some little black box managing a million-dollar race car 
that's practically running on autopilot. : 


here's no denying that the Indy 500 has gotten a lot more 
complex since George was a kid. Back then, the race 
was more like a giant Indiana block party than a world- 
class sporting event. And while plenty of that down-home 
feeling lingers today, the 500 has evolved into the world's largest 
single-day sporting event - a gigantic festival of American techno- 
culture - sort of like Mardi Gras, the World Series, Woodstock, 
the Fourth of July, the Super Bowl, a NASA space launch, the 
Kentucky Derby, and Comdex all rolled into one. 

Each year, some 400,000 race fans and revelers descend upon 
the Indianapolis Motor Speedway during the last Sunday in May 
like swarms of Middle American pilgrims completing the hajj to 
the mecca of motorsports. The fans come from all over the coun- 
try - selling out hotels and motels all over town, parking their RVs 
bumper-to-bumper in the American Legion field just down the 
street from George Seymour's house, and creating long lines that 
zigzag out the front doors of liquor stores for hours on end. Ask a 
group of them why they've come to Indy and you're likely to hear 
the same answer shouted back at you time after time: “It’s the 
need for speed!” - as if the answer to the question is so self-evident 
that you might as well have asked why bears shit in the woods. 

Speed is what they come for. Gut-rumbling speed! Neck-snap- 
ping, eye-popping, ear-ringing speed! Exhilarating speed that 
stretches the laws of physics and pushes the interface of man and 
machine to its wildest, most intimate, outermost extreme. Speed so 
haunting that the speedway seems to echo with it, even during the 
off-season when the track sits idle, awaiting the race cars' return. 

The Indianapolis Motor Speedway is a veritable temple of 
speed - an unimaginably huge, two-and-a-half-mile rectangular 
oval comprised of four quarter-mile turns, two long straight- 
aways five-eighths of a mile each, and two one-eighth mile “short 
chutes" that bridge the turns. On a hot day, the far ends of the 
track dissolve into shimmering ponds of heat that disappear 
somewhere just over the horizon. And yet, despite those incredi- 
ble speeds, the straights are only 50 feet wide and the turns are 
banked at a paltry 9 degrees. Put it all together, line both sides of 


Todd Lappin (toddsl(2aol.com) drives a 1987 Chevy truck. 
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the track with canyons of grandstands, and you end up with a 
facility that resembles a cross between a Roman amphitheater 
and an asphalt-paved particle accelerator. 

While the layout of the Indianapolis Motor Speedway has 
remained the same over the years, the cars that race here have 
mutated dramatically. Gradually, the front-engine, rear-wheel- 
drive roadsters of George Seymour's youth have evolved into taut 
wundercars that look more like cruise missiles than purebred 
cousins of your father's Oldsmobile. 

The transformation began during the mid-1960s, when race-car 
designers figured out that they could reposition the engine just 
behind the driver to concentrate the mass near the vehicle's cen- 
ter. This made the cars more stable and helped push lap speeds 
beyond the 160-mph mark. During the early 1970s, these mid- 
engined cars sprouted wings that work like inverted airfoils, 
increasing traction by generating gravitational downforce to 
press the cars toward the pavement. Lap speeds shot into the 
190-mph range. Then, during the early 1980s, the 200-mph 
barrier fell as designers began working with “ground effects" - 
venturi air ducts carved into the underside of the vehicle - to 
create a low-pressure area that literally sucks the car to the 
pavement. Taken together, these aerodynamic advances enable 
an Indy car to generate more than 5 Gs of downforce - enough 
to make the car stick to the ceiling if it were possible to turn 
the Indianapolis Motor Speedway completely upside down. 

In the meantime, yet another technological revolution has 
been sweeping through Indy racing - one invisible from track- 
side, but easy to grasp when you realize that lap speeds have 
climbed to dizzying new heights during the 1990s. In the past 
decade, the Indianapolis 500 has gone digital. 

Peel away the slick, carbon-fiber skin of an Indy car these days, 
and you'll find yourself staring at a sophisticated nervous system 
of serpentine wires, precision sensors, LCDs, electronic black 
boxes, and spread-spectrum wireless communications equip- 
ment. Today's Indy cars take to the track equipped with two-way 
voice-communications systems and all the hardware needed to 
transmit reams of real-time performance telemetry back to pit 
row, where a new breed of race-crew technicians known as DAGs 
- short for “Data Acquisition Geeks" - use laptop computers to 
monitor the pulse of an 800-horsepower data terminal by remote 
control as it zips around the racetrack at more than 220 mph. 

No wonder poor George Seymour worries that all the new 
technology is turning the Indianapolis 500 into a big slot-car 
race. And no wonder he doesn't feel much affinity for the young 
crop of drivers who sit behind the wheel of those digitized racing 
machines. But George's mind might be put at ease if he got to 
know a few of these newcomers a little better - even though their 
names don't quite roll off his Hoosier tongue. 

Take Jacques Villeneuve, for example. At 24, Jacques is the 
youngest driver in the starting field of the Indianapolis 500 
this year - just as he was in 1994, when he finished in second 
place and scooped up Rookie of the Year honors. That's pretty 
impressive for a racer of Jacques's age. But then again, as Ned 
Wicker, editor-in-chief of Indy Car Racing magazine, told me, 
“Jacques Villeneuve has an incredible, innate ability to drive.” 

Indeed, he was practically bred to go fast. Jacques's father was 
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the late Gilles Villeneuve, a successful and charismatic Formula 
One driver who was killed in 1982 while trying to qualify for a 
race in Zolder, Belgium. Jacques was 11 years old at the time - 
young enough, he says, to be left with few memories of the 
tragedy. But Jacques insists that even at that age, he already 
knew he was destined to become a race-car driver, and his 
father's death did nothing to dissuade him from that calling. 
“Racing isn't like a gene that gets passed along,” Jacques says. 
*But when you come from a family of racers, you learn at an 
early age to get used to speed." 


acques Villeneuve has shiny blue eyes, a friendly 

lopsided smile, and shoulders that are slightly stooped, 

as if his whole body has permanently adapted itself to the 

act of clutching a small steering wheel inside a narrow 
cockpit. Or maybe his posture comes from all those hours spent 
hunched over a keyboard, programming, or playing games like 
Doom, Heretic, and - you guessed it - IndyCar. 

Early one evening in his team's garage on Gasoline Alley, just 
off pit row, Jacques and I get to talking about the interplay of 
man and machine. It's only three days before the 1995 Indianap- 
olis 500, and the garage is empty except for a few stacks of fat 
black tires and Jacques's silent, gleaming race car. The car is 
fully primed and ready for competition - slung low to the ground 
and emblazoned on all sides with the light-blue logo of Player's 
Ltd., the marketing subsidiary of a popular Canadian cigarette 
brand. The race car looks like a single-seat jet fighter mated to a 
billboard on roller states, and I want to know what it's like to 
pilot the thing at 220 mph. 

“The car becomes a part of you,” Jacques says in his twangy 
French-Canadian accent. “You forget that it's a separate thing. 
You feel everything. You feel what is happening to the car through 
the steering wheel, your hands, your feet, your butt, and your 
back. It all happens in a way that is very fast and very powerful. 
But once you get used to it, it feels natural, just like anything else. 
It's like walking when you're a kid. It's awkward until you get 
accustomed to it." 

And what about the proliferation of silicon in the asphalt 
world of Indy racing? 

“Well, sometimes I feel like we're putting too much electronics 
into the car” Jacques admits. “But Pm glad the regulations in 
place now don't permit electronic drivers' aids. Things like anti- 
locking brakes, active suspension systems, electronic throttle 
control, or electronic gearboxes - I don't want any of these in a 
race car. I don't want anything helping me drive, or working on 
the car while I’m driving it. 

“Overall, Pd say the most important instrument a driver has is 
a clear head,” he adds with a big smile on his face. “That ... and 
maybe also a very numb right foot that stays pushed to the floor" 


ace Day dawns on May 28, 1995; it's damp and over- 
cast. Jacques has spent the night at his manager's house, 
in a suburb just north of Indianapolis. He wakes in 
a good mood, gobbles down a bowl of Apple Jacks and 
a plate of bacon and eggs, and makes his way to the speedway 
behind an escort of Indiana State Police. Torrential rains 182» 
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Wired: What do you mean by “increasing returns,” and 
what does it have to do with technology? 

Arthur: The economics described in textbooks was largely 
cooked up 100 years ago. It was developed in a different 
environment, one in which companies that produced goods 
like soybeans or coal began to get diminishing returns as 
they expanded in a market. But it also meant that a compa- 
ny could corner a market unfairly by buying up supplies all 
over the place. Most of the antitrust policies of the Justice 
Department were invented to work in a world like that. 

So what's changed? 

Well, today our economy is based pretty heavily on high 
tech, not on soybeans or coal. High tech, so far as we can 
see, operates according to increasing rather than diminish- 
ing returns. The more volume you have out there in the 
market - the larger your installed base - the more market 
advantage you have. Until recently, economics didn't have 
any well-articulated theory to deal with this. With high- 
tech products that involve communications or hooking into 
a network, ^network externalities" come into play. The 
more people use Unix, the more people feel compelled to 
adopt Unix over Windows. By the same token, people tend 
to “groove in” to dominant high-technology platforms, so 
that the more they use their software, the more they 
become enslaved to the software and all its upgrades. 

In a recent interview, William Neucomb, Microsoft's senior 
vice president of corporate affairs, argues that such theo- 
ries are "dangerous and untested." 

Increasing returns doesn't argue that bigness is wrong. It 
doesn't argue that Microsoft is evil. It's simply an econom- 
ics that concerns itself with what happens in markets 
where there are advantages to market volume and market 
share. The theory itself is neutral. But to say it’s unproven 
and untested is nonsense. It's been tested in all the acade- 
mic ways - by publication, economic measurement, and so 
on. It’s now undisputed within the economics community, 
and it’s routinely taught at the best graduate schools. 

Isn't it possible that technology markets are still in their 
relative infancy, and we eventually will reach a stage 
where returns do flatten and even diminish? 

No, I don’t believe so. Let me take my logic a little bit fur- 
ther. Think of the market for computer operating systems, 
or for Beta versus VHS. Typically, we find that the market 
tilts to one product’s advantage, and then that product can 
lock up a major part of the market. A lot of people ask me, 
So how come we're not all using Lotus 1-2-3, or how come 
we're not all using Visicalc? Well, new computer techno- 
logy tends to come in waves. Right now, there's a wave of 
Internet-related technology. A new wave has to be 200 or 
300 percent better than its predecessor before it can take 
over. Without that shift, the old product stays locked in. 
The best technology is not necessarily the winning one. 


Paul Kedrosky (pkedrosk@ashley.business.uwo.ca) is a free- 
lance writer and truant PhD student who hopes his thesis 
adviser doesn't subscribe to Wired. 
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At the risk of misinterpreting economist Joseph Schum- 
peter, are the waves of technology you talk about similar 


to Schumpeterian waves of change? 


Kind of - in a micro sense. Schumpeter was talking about 
big, big waves that are measured in decades - things like 
the railroads, then oil power, then mass production of 
automobiles. I’m talking about high-tech product waves 
that are somewhat Schumpeterian but probably smaller 
and more year-by-year. For example, the kind of wave that 
rolled in when discs became 5.5 inches instead of 5.25. 

I focus upon new technological discoveries that translate 


into a slew of new products. 

Jim Manzi of Lotus said that making 
acase to the Department of Justice 
based on theories of increasing 
returns was "interesting, but a little 
loony." He thinks antitrust legisla- 
tion like the Sherman or Clayton 
Acts is a little more compelling. Is it 
appropriate to apply increasing 
returns in an antitrust context? 

Oh, absolutely. High-tech markets 
operate according to increasing 
returns. That is a fact of life that 
economists these days don't dispute. 
But it means that understanding the 
market is crucial to creating good 
government policy. It's not loony 
when lawyers such as Gary Reback 
at Wilson, Sonsini use the theory of 
increasing returns. It’s courageous 
and sensible, because that's the way 
these markets work. In reply to Jim 
Manzi, l'd say that everything new 
and unfamiliar looks a bit strange at 
the start. This is the way cases are 
going to be argued from here on out; 
the legal profession will think noth- 
ing of it five or ten years from now. 
Do you think the Department of 
Justice should have stopped the 
Microsoft/Intuit merger? 

If Microsoft/Intuit had gone through, 


If the battle between the US Depart- 
ment of Justice and Microsoft is the 
geek version of the O. J. Simpson 
trial, then Brian Arthur is the star 
DNA expert. Arthur - a professor of 
population studies and economics 
at Stanford University, and external 
professor at the Santa Fe Institute - 
is the founding father of "increasing- 
returns economics," a new branch 
that is examining how dominant 
players in emerging markets can 
stifle innovation by locking people 
into inferior technical standards. 
Think of the old battle between VHS 
and Beta, and you begin to under- 
stand why superior technologies 
don't always win the tug of war for 
market share. 

Arthur's ideas are beginning to 
make waves in academia and in 
the private sector. Earlier this year, 
when Microsoft was hoping to 
acquire Intuit, the Palo Alto-based 
law firm of Wilson, Sonsini, Goodrich 
& Rosati cited increasing-returns 
theory in an influential white paper 
that ultimately helped sway the 
Department of Justice toward block- 
ing the proposed buyout. 


then it's highly likely that the electronic banking world 
would have been dominated at the outset by Microsoft/ 
Intuit. If there is an integrated highway that runs from 
your desktop to your bank account, you don't want one 
carrier collecting tolls all along the way. It's good to have 


a lot of competition. 


Secondly - and I think this is a subtle and much more 
important point - when a high-tech market is dominated 
by a single company, you end up with fewer new techno- 


logies, since competitors with smart new ideas have to bat- 
tle against the huge advantages of increasing returns. So 

competitors, by and large, step back and don't upgrade the 
technology. You get these itty-bitty upgrades, and the 188» 
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At $40 billion a year in the US, 
gambling is already bigger than 
movies and music combined. 
Guess what's going to be 


the real killer app on the Net? 


By Evan l. Schwartz 


egend has it George Washington banned all games of 
chance at Valley Forge. His orders, of course, did not 
deter the men. When the general turned his back, they 
would fight boredom and bitter cold by playing a sim- 
ple game called toss-up. Pairs of players would throw 
fistfuls of halfpennies into the air. The soldiers who 
called heads would gather all the coins that landed 
that way, while their opponents got the ones that landed tails. 

The fact that he couldn't stop such activity drove Washington 
nuts. But at night in his bunker, the future US president organized 
clandestine card games with some tight-lipped officers for more 
serious cash. Overall, he broke even - at least that's what he 
claimed in his ledgers. 

The father of our country had the typical duplicitous American 
attitude toward gambling: most of us enjoy indulging what has 
been called a universal urge. But we don't want other people 
doing it, especially not in our faces. None of us appreciates the 
sight of people pissing away their paychecks. And all the sleaze 
and cheese that's traditionally associated with such pursuits 
turns us off - or at least that's what we claim in public. This pro- 
fessed disdain is why most legal gambling in the United States 
has been relegated to remote areas such as riverboats, Indian 


reservations, and hotels in the middle of the desert. 

But even in this limited form, gambling is huge. More than 
US$500 billion will be wagered legally in the United States this 
year, according to International Gaming & Wagering Business, a 
New York-based industry journal. Roughly 8 percent of that is kept 
as net winnings by Nevada and Atlantic City casinos, racetracks, 
bingo parlors, state lotteries, Las Vegas sports bookmakers, and 
the like. That makes legal gambling a $40 billion industry — easily 
bigger than the domestic motion-picture business and the record- 
ed-music industry combined. 

For better or worse, cyberspace is gambling's next frontier. And 
why not? Transposed to the Net, gambling could be everywhere 
and nowhere at once. You could belly up to the crap table in 
secret whenever you want, without having to put up with the oth- 
er fools doing the same. Since many of the online gambling estab- 
lishments are shadow companies headquartered offshore, your 
own private cybercasino might offer the perfect shelter from the 
taxes the government imposes on you when you win. And since it 


Evan I. Schwartz (evan@cis.compuserve.com) is a Boston-based 
contributing writer for Wired. He wrote “People Are Supposed to Pay 
for This Stuff?” in Wired 3.07. 
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could be done anonymously, you could avoid 
the shame your friends and family impose on 
you when you lose. 

“It's a vice that will drive masses of people 
to interact in virtual worlds," says David 
Herschman, co-founder of Virtual Vegas Inc., 
a Santa Monica, California, company that runs 
a gaming den on the World Wide Web. "In 
some ways, the ability to be hedonistic virtu- 
ally is better than doing it in real life." 

But will cybergambling offer an equal thrill? 


Entrepreneurs are mixing the global reach 
of the Net with the lax legal climate of 
Caribbean locales, where hiding money 


from the US tax system is a major industry. 


For now, Herschman's online casino 
(http://www.virtualvegas.com) tries to simu- 
late the excitement of gambling - without 
real betting. Lurid graphics, adapted from 
the company's CD-ROM games, enable play- 
ers to compete against the house for points 
in games such as blackjack and roulette. The 
entertainment options include viewing PG- 
rated photographs of beautiful women and 
making believe you are a judge in a Miss 
Metaverse contest. Once the bandwidth of the Web increases, 
Herschman aims to re-create the whole Vegas experience, with 
the hope of being well positioned for the day when online 
wagering is legalized. 

Others aren't waiting for such changes in the law. Several entre- 
preneurs are mixing the global reach and low cost of the Internet 
with the lax legal climate of certain Caribbean locales, where hid- 
ing money from the US tax and legal system is a major industry. 
The potential result: any desktop or laptop could be a gambling 
terminal - US (or any other) law be damned. 

Most of the attention in this quest has been focused on one 
Warren Eugene. Since declaring himself "the Bugsy Siegel of the 
Internet" this past spring, Eugene has been attracting press atten- 
tion to his plans for an Internet casino that accepts real cash, wired 
from the bank accounts of thousands of members worldwide. A 
ninth-grade dropout from Toronto, Eugene claims to have made a 
fortune selling Nintendo games and running 900-number services 
such as Dial-a-Psychic. He wants to parlay this bundle into a gam- 
bling empire. In the months before his August start date for bet- 
ting, he claimed that 7,300 people had registered on his Web site 
(http://www.casino.org), which operates in the Caribbean from 


WIRED OCTOBER 1995 


Virtual Vegas: For now, it's betting 
without money. That could change. 


... or the cheese. Virtual Vegas lets you 
be a judge, selecting Miss Metaverse. 
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the Turks and Caicos Islands, Nassau, and 

St. Martin. “It may be breaking a few laws 
here and there,” concedes Eugene. “But who 
is it going to bother if people sit in their 
homes gambling?" 

Well, the FBI, the IRS, the Justice Depart- 
ment, and state attorneys general - to name 
just a few possibilities. US laws, including the 
Interstate Wire Act, prohibit anyone in the 
gambling business from taking bets over a 
network - including the Internet — that cross- 
E 65 State or internation- 
al borders. But if you 
are situated offshore, 
the chances of being 
prosecuted under 
these laws are remote, 
especially if you are a 
foreign citizen, accord- 
ing to Nelson Rose, a 
gambling expert and 
professor at Whittier 
Law School in Los 
Angeles. The government's extradition of 
Manuel Noriega was the rare case of a foreign 
national being brought to justice in the Unit- 
ed States, Rose notes. 

Still, while it may be hard to police, gam- 
bling on the Net has its dangers. If such oper- 
ators set foot on US soil, Rose adds, "their 
assets can be seized." Eugene downplays 
such risks. He says he wrote a letter asking for 
clarification on the issue and sent copies to 
the attorneys general of the several states he perceives as liberal 
on gambling: New Jersey, New York, Connecticut, Massachusetts, 
Mississippi, Louisiana, and Nevada. Those who responded "weren't 
favorable," Eugene admits. He says he'll go ahead with his plans 
anyway. "Judging by their tone," he explains, "they are not going 
to prosecute me or extradite me." Herschman, however, believes 
otherwise, warning that Eugene is "stepping in the fire, and | 
think he's going to get burned." 

For people like Eugene, the potential revenue is worth that risk. 
If at-home gambling on the Internet and interstate phone lines 
is legalized, it would add $10 billion to the net winnings of the 
industry overnight, estimates Jason Ader, a gaming analyst at 
Smith Barney, a New York brokerage house. 

One company based on the island of Antigua, Sports Interna- 
tional Ltd., believes that figure would quickly grow to $30 billion. 
Formed in the late 1980s by a bunch of guys from Philadelphia and 
other parts of the US, Sports International operates an offshore 
service for betting on sporting events via telephone. 

Technically, it is illegal to accept sports bets over phone lines 
that originate in the US. But such laws are seldom enforced; sports 
bookies are more likely to go broke than go to jail. And Sports 
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International can claim an air of respectability. Somehow, the com- 
pany has managed to register itself in the US as a publicly traded, 
over-the-counter stock. 

And the fastest-growing part of Sports International business 
is its Web site (http://www.netaxs.com/people/sportbet), where 
the standard Las Vegas odds get posted for events such as the 
World Series, the Super Bowl, the Indy 500, the National Collegiate 
Athletic Association basketball tournament, and big boxing bouts. 
Customers place their bets with a few clicks of the mouse and 
wire their money - $300 minimum - to debit accounts held in 
Caribbean banks. Winnings are supposedly written as cashier's 
checks and express-mailed back to the bettors. So far, Sports 
International has opened well over 1,000 accounts, says market- 
ing director Michael Browne. And sometime this fall, the com- 
pany plans to open its Global Casino on the same Web site, with 
Vegas-style, real-money games such as blackjack, roulette, craps, 
and video slots. 

As a result, net winnings this year should more than double, 
from $2.4 million in 1994 to $6 million, he says. Browne claims 
that no US law enforcement officials have contacted the company. 
He says he's not worried. “There's no problem with us being a 
sports book here in A, he says, adding that questions about 
US laws are not his one 
concern. f 

Not yet. But 1! o?» CAM 
cybergambling E: a 
could well become i 
a conflict like 
pornography on 
the Internet. And 
when politicians 
realize that money 
flowing offshore 
could be routed 
into the taxable US 
economy, they may start talking tough. Browne expects the 
opposite to happen in this case. He thinks certain regions of the 
US will loosen their gambling laws when they smell easy tax dol- 
lars. And why shouldn't the laws be changed? "You have an indus- 
try that was stigmatized as corrupt a long time ago,” Browne says. 
“But it's really no different from the stock market. Just look at 
teams as if they were companies. The Jets are IBM and the Giants 
are General Motors." 

Yet another Internet gambling company is taking that approach 
- literally. Instead of acting as an online bookie, taking whatever 
bets come in and wagering against the customers, a company 
called Global Gaming Services Ltd. plans to match up sports gam- 
blers against each other. Just as you can't buy a share of stock 
unless someone is selling one, you won't be able to bet $1,000 on 
the 49ers unless someone else is willing to put the same amount 
on the Dolphins. "Our software creates a stock market in sports 
wagers," says the company's chief technical director, Kerry Rogers, 
a marketing entrepreneur who grew up in Las Vegas. Global 
iis Rogers adds, would snm act as the matchmaker and 
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{ _ «. allow sports wagering through a “sort 
of” legal Caribbean front. 
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middleman, taking a flat 2.5 percent cut on all action. 

In searching for a place to locate his new business, Rogers chose 
Belize, a Central American country on the Caribbean. The reason: 
of all the other Caribbean governments he contacted about the 
venture, the Belizeans were the only ones who didn't require a 
bribe. Instead, Rogers claims, he convinced them to change their 
laws - modeling them on those of Nevada - with the expectation 
that making the country an online gambling mecca would be 


good for the local economy. 


Technologically, Global Gaming's system seems the most ad- 
vanced. The company's Web site (http://www.vegas.com/wagernet 
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Eventually, you might watch the race in 
one window while betting in another. 


/waghome.html) sim- 
ply advertises the 
company's service, 
which was slated to 
open in mid-Septem- 
ber under the name 
WagerNet. But to play, 
you must wire money 
- $1,000 minimum - 
to a bank in Belize. 
Then, for $100, you 
must purchase a start- 
up kit, including spe- 
cial software, a card 
reader that attaches to 
your PC, and a smart 
card that holds your 
security and account 
information. “It works 
as a private network 
attached to the Inter- 
net,” Rogers says. 

So far, he claims that 


When politicians realize that money flowing 


offshore could be routed into the taxable 


US economy, Net gambling could well 


become like pornography on the Internet. 


4,000 people have registered - half from the US and half from else- 
where. Like his fellow online gamblers, he thumbs his nose at US 


laws. "What are we going to do - build new prisons for sports bet- 
tors?" he says. "It doesn't make any sense." 

Ah, but gambling laws have never made any sense. Throughout 
history, gaming regulations have had nothing to do with logic and 
even less to do with the principles behind whether gambling is 
good or bad for society. If such laws made any sense, why would 
lotteries be illegal in Nevada? The truth is that the regulation 190» 
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Olaf Olafsson writes novels 
and runs Sony Electronic Publishing, 
in that order. By Charles Platt 


JILL GREENBERG 


Wired: In addition to your literary career, you also have 
a background in science. 

Olafsson: Yes - originally I got a scholarship to come to 
the United States and study positron physics. Physics 
fascinated me because of its philosophical approach to 
solving problems. There's a lot of poetry in physics. But 
I’ve always been more interested in literature than I’ve 
been in science. 

How did you end up at Sony? 

The first company I worked for manufactured compo- 
nents and peripherals for Apple and IBM. Then I met 
Mickey Schulhof, now the CEO of Sony Corporation 

of America, who was then in charge of a couple of divi- 
sions. He offered me a job before Sony got into the 
entertainment business, when it was still a technology 
company. I came to New York six years ago, and started 
Sony Electronic Publishing in 1991. 

Will your division be recycling movies and music owned 
by other Sony divisions? 

Electronic publishing is a separate creative process. 
Some entertainment companies try to get into inter- 
active, but it's a flawed strategy. This isn't an ancillary 
business to anything - if you treat it as such, you will 
never attract the people you need to attract. 

But there have been successful interactive movie tie-ins. 
You've seen Jurassic Park videogames, that kind of thing, 
but they've been somewhat disappointing because there 
is very little creative collaboration between a Jurassic 
Park movie and a Nintendo videogame. It's just a mar- 
keting operation, promoting the game when the movie 
is released. Also, the technology of a 16-bit platform 
restricts the content; because of the limited time you 
have to create the product, its quality suffers. 

You don't regard Sony's Johnny Mnemonic videogame 
as a tie-in? 

It's based on the Gibson story, not on the movie. And 
with CD-based technology and 32-bit systems, you have 
an entirely new medium that allows you to tell a real 
story. Our version takes the premise of the short story 
and evolves it for that form. 

What are the prospects for the 32-bit Sony PlayStation 
in this country? 

It's out in Japan and has sold more than a million units 
to date; it's being sold in the US this fall. I think we 

will probably ship around 50 titles - Twisted Metal and 
sports products that appeal to the average 25-year-old. 
And we'll have the typical games for younger people. 
This hardware is basically an expensive computer that 
we're trying to price as low as possible. The life of 
technology in this industry is only a few years, so we 
have to get the installed base up quickly, which entails 
aggressive pricing. 

Where does your heart really lie - in technology, inter- 
active entertainment, or books? 

I'm very much a book person. I feel good surrounded by 
books. Technology for its own sake doesn't really do it for 
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me; I don't find 16-bit videogames interesting, quite hon- 
estly. But the new technology will allow the community 
to come up with ideas and stories no one has ever seen. 
Would you want to create interactive entertainment? 

I have never tried and wouldn't be interested in inter- 
active stories. As a writer, I like to control my characters, 
or at least allow them to control themselves within the 
scope of my imagination. 

Can interactive entertainment ever be as serious or 
profound as a good novel? 

We've been writing books and making movies for a long 
time, but interactive entertainment is only a 15-year-old 
business, and it started with Pong, just a ball bouncing 
back and forth. Products have been naive and primitive 


till now - cartoonish, almost. But we're 
starting to see some interesting things. 
Who's going to write serious inter- 
active entertainment? 

The interactive community is expand- 
ing, and some young people today, 
instead of aspiring to film school, are 
going to enter this business. When I go 
to our studios, I’m considered old - 
and Pm 33. People in their 20s grew 
up with this stuff; they may feel more 
comfortable creating interactive enter- 
tainment than they would writing 
conventional fiction. 

Will electronic distribution have any 
immediate impact? 

The bandwidth won't be there for the 
next five years. Also, if a movie is 
released straight to your TV, you lose 
that communal experience of going 

to the theater, smelling popcorn, and 
discussing the film afterward. People 
won't walk away from that. People 
don't change overnight just because 

a new technology is available. 

So, what are your hopes for the future 
of this medium? 

Pd like to see interactive content take 
that next step in creative sophistica- 


Olaf Olafsson, a bestselling 
novelist (Absolution, 1991) in 
his native Iceland, confesses 
that he still writes his first 
drafts in longhand, using pen 
and paper. Yet he is founder 
and president of Sony Elec- 
tronic Publishing, which has 
produced CD-ROMs such as 
The Haldeman Diaries, Mickey 
Mania (in collaboration with 
Disney), and Johnny Mnemonic, 
based on the William Gibson 
short story. Ensconced in 
offices with a panoramic view 
of Manhattan, Olafsson is 
mild-mannered and diffident, 
almost embarrassed by his 
influential status in the com- 
pany. A tall, blond, youthful 
figure who speaks with a faint 
Scandinavian accent, he 
frankly admits that interactive 
entertainment is neither 
mature nor profitable yet - 
although, he tells Wired, this 
doesn't bother him at all. 


tion. In the early days, we were selling puzzles and 
finger exercises. We're now seeing the beginnings of 


storytelling and character development, and we'll soon 
be able to extract some type of emotional response from 
the user. We have rarely done that in the past, beyond 
getting the adrenaline flowing. Within the next decade, 
we'll be able to create computer characters that look 
and walk like real people. There'll be no technological 
excuse for lack of creativity.m m m 


Charles Platt (cp@panix.com) writes science fiction books 


and science articles. His most recent work is The Silicon 
Man. He is a frequent contributor to Wired. 
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WILL TELEPHONY ON THE NET BRING THE TELCOS TO THEIR KNEES? 


OR WILL IT ALLOW THEM TO TAKE OVER THE INTERNET? 


(AND, OH YES, IT'S DAMN HARD TO TAP.) 


IPHONE 


FRED HAPGOOD ON THE HYPE AND HOPE OF INTERNET TELEPHONY. 
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very form of human communication, 

from body language to improv, can 

be sorted into categories of real time 
or store-and-forward. In real time, both 
ends of the communication are chronolog- 
ically tuned, meshed, and running on the 
same clock. In store-and-forward, both 
sender and receiver are talking from dif- 
ferent time scapes. Writing a letter is store- 
and-forward; talking on the street is real 
time. Making love is real time while the 
sexual transmission of genes is an extreme 
case of store-and-forward (the communi- 
cation having been written over a billion 
years and forwarded in seconds). Store- 
and-forward represents a virtual IQ boost- 
er, since more time is invested in creating 
the message than consuming it, making 
the sender seem smarter than the receiver 
(often just what the receiver wants). Real 
time draws its powers from a direct access 
to the consciousness. It's messy, domestic, 
impulsive, subliminal, warm, fast, and 
emotional; it's the medium of gossip, 
anger, and intimacy. Store-and-forward is 
formal, highly conscious, hierarchical, 
cool, slow, and concentrated - the perfect 
medium of control. 

For reasons that run straight to its tech- 

nological roots, the Internet has always 
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been a store-and-forward medium orga- 
nized around e-mail, newsgroup postings, 
ftp sites, and Web pages; its primary 
focus is on content and efficiency. From 
the point of view of this culture, the fate 
of the Net hangs on the battle between 
“clueless newbies” drowning the Net in 

a flood of meaningless babble and the in- 
groups who understand the importance 
(as much spiritual as practical) of not 
wasting bandwidth. 

Still, there never was a wall that nobody 
wanted to break down. For at least 10 
years, hobbyists have been experimenting 
with the idea of bringing the telephone, 
the core real-time communications tech- 
nology, to the Net. Last spring, several 
programs were released to support this 
concept. These programs did not repre- 
sent some half-and-half integration with 
conventional telephony, but rather an 
entirely parallel and independent system. 
If Alice in New York wanted to speak to 
Bob in Los Angeles, she now had a choice 
of either dialing his number or clicking on 
his name. If she used the Net she would 


Fred Hapgood is a freelance writer special- 


izing in science and technology. He can be 
reached at fhapgood@user1.channel1.com. 
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speak into a microphone instead of a 
conventional handset, whereupon her 
speech would be sampled, digitized, com- 
pressed, turned into packets, and piped 
through her access provider and over 
the Net to Bob's computer, just like a text 
file or a program. Bob's system would 
then gather up Alice's packets and recon- 
stitute her speech through a loudspeaker 
or headphones. 


his technology was more than well 

received; it was as ifa dam had 

broken. VocalTec Inc. - a company 
based in Israel but with operations in 
Northvale, New Jersey - reported 150,000 
downloads of its “Internet Phone” demo 
(a k a the IPhone) in a three-month period. 
Despite some fairly stringent hardware 
constraints (the program needs a fast 486, 
8 Mbytes of RAM, a 16-bit sound card, 
and a SLIP or PPP connection), the reac- 
tion was intense, if somewhat mixed. 


the nearest the Internet comes to mass 
real-time communication. Users log on 
to a server for a list of topics to join. 
After signup, they get access to members 
worldwide already hooked into these 
chosen topics, delivered by a global net- 
work of servers. The user can then pick 
any name from the list and call for a 
“chat.” Those particularly interested in 
using the IPhone simply join the “IPhone” 
topic and click on a name. The program 
takes it from there. 

A few weeks after VocalTec's début, IRC 
network administrators, to general news- 
group applause, began installing patches 
to prevent VocalTec clients from “interro- 
gating” the IPhone feature. (A conflict 
of commercial values was one reason 
given for the action: “We get SPARE 
cycles on computer systems to run these 
servers; VocalTec makes money from 
this,” one sysop complained.) IPhone 
users barely missed a beat. Jeff Pulver, 


For at least 10 years, hobbyists have been experi- 
menting with bringing the telephone, the core 
real-time communications technology, to the Net. 


While tens of thousands of users eagerly 
downloaded the program as soon as it 
became available, others, like one member 
from alt.irc., complained, *What the hell 
do you think the Internet is for? It isn't a 
replacement for radio, TV, and telephones. 
It's for exchanging information, not free 
phone calls.” Another commented: “This 
is not new technology, itis taking an idea 
that has been around for a long time (read 
telephone) and putting it on an infrastruc- 
ture that was meant for something totally 
different.” From a store-and-forward per- 
spective, the Internet was a new chapter 
in the history of human intelligence. It 
was supposed to lead us somewhere high- 
er, to something better. That some compa- 
ny could then turn this spiritual adventure 
into another vehicle to support eighth- 
grade schoolgirls babbling about Luke 
Perry was nothing short of criminal. Yet 
all this grousing delayed the spread of the 
technology only a few hours. 

The first group of IPhone customers 
found each other through Internet Relay 
Chat (a chat-by-typing forum on the Net), 
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a New York infoworker, quickly installed 
a new IRC server dedicated exclusively 

to the application. Soon after, VocalTec 
added a second and began automatically 
connecting its clients to the new network. 
(There are now 14 IPhone servers.) Once 
again, the floodgates were open to the 
chattering hordes. 

Events during the last few months sug- 
gest those gates are open to stay. Camelot 
Corp., of Dallas, expected to release the 
DigiPhone in August. (According to pro- 
ject vision director Kevin Corson, the 
product will be a general-purpose Web 
browser that will include Internet tele- 
phony along with standard browser fea- 
tures.) The Electric Magic Company of 
San Francisco is selling a Macintosh 
client called the NetPhone, and VocalTec 
has upgraded its software to full duplex 
(the original version was half duplex, 
giving it a distinctly CB radio feel), as 
well as signing bundled agreements 
with Motorola Inc. and Crystal Semicon- 
ductor Corp., a major manufacturer of 
sound-card chips. 194» 
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BELIEVING 


Their soulful appearance may convince 
us that they live and breathe, fear 

and forget, just as we do, but Keith 
Cottingham's subjects don't really exist. 
His Fictitious Portraits depict beings 
that have never lived beyond two 
dimensions. The San Francisco-based 
artist's series of eerily identical 
adolescent boys are assembled from 
scanned anatomical drawings, mod- 
eled clay faces, and photographic 
samples of hair, skin, eyes, and other 
features taken from numerous individ- 
uals - including the artist - of differ- 
ent ages, sexes, and ethnic origins. 


Cottingham describes the portraits 
as a combination of painting and 
montage, fused together slowly and 
meticulously with low-tech programs 
such as Photoshop. Their jet-black 
backgrounds, which shroud any traces 
of the figures' world, evoke the back- 
drops of a conventional photograph- 
er's studio, where real characters and 
personae have been captured since 
the dawn of photography. 

But Cottingham makes only a limit- 
ed effort to disguise his artifice. The 
closer the fictive figures are scruti- 
nized, the more they begin to decon- 
struct, much as paintings break down 
into welters of colored brush strokes. 
It's this ambiguity - each image's 


uncanny tendency to both mimic and 


contradict photographic reality - that 
tells us no photo should be taken at 
face value. - Ron Platt 


Ron Platt (rplatt@mit.edu) is assistant 
curator at the MIT List Visual Arts Center. 
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according to Hans Moravec, 
By 2040 robots WLLL become as smart as we are. 


and then they'LL displace us 
as the dominant form of Life on earth. 


SUPER 
HUMA 


NISM 


eut he isn't worried - the robots WLLL Love us. 


and besides, he asks, do ue really want more millennia 
of the same old human soap opera? 


ey charles platt 
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Hans moravec is developing uranus, 
a predecessor to robots that he says 
will outstrip all human Limits. 


ans Moravec reclines in his chair and places his palms 
against his chest. “Consider the human form,” he says. 
“It clearly isn't designed to be a scientist. Your mental 
capacity is extremely limited. You have to undergo all 
kinds of unnatural training to get your brain even half suited for 
this kind of work — and for that reason, it's hard work. You live just 
long enough to start figuring things out before your brain starts 
deteriorating. And then, you die." 

He leans forward, and his eyes widen with enthusiasm. "But 
wouldn't it be great," he says, "if you could enhance your abilities 
via artificial intelligence, and extend your lifespan, and improve 
on the human condition?" 

Since his earliest childhood, Moravec has been obsessed with arti- 
ficial life. When he was 4 years old, his father helped him use a wood- 
en erector set to build a model of a little man who would dance and 
wave his arms and legs when'a crank was turned. "It excited me," 
says Moravec, "because at that moment, | saw you could assemble a 
few parts and end up with something more - it could seem to have 
a life of its own." 

At the age of 10, he constructed a toy robot from miscellaneous 
scrap metal. In high school, when another student maintained that 
no machine could ever be truly human, Moravec suggested replac- 
ing human neurons, one at a time, using man-made components 


that would have the equivalent function. At what point, he asked, 
would humanness disappear? If a wholly artificial entity is still able 
to act human in every way, how could we prove that it isn’t human? 

Today, Moravec is a professor at Carnegie Mellon University's 
Robotics Institute, the largest robot research lab in the country and 
one he helped establish in 1980. He is a rare mixture of visionary 
and engineer, equally comfortable speculating on the fate of the 
planet or using a soldering iron, microchips, and stepper motors to 
build high-tech versions of his childhood dancing man. More than 
that, though, he's our most gung-ho advocate of technology as a 
tool to transform human beings and make us more than we are - 
within our lifetimes, if we want it. 

Some of his concepts have a confrontational, in-your-face shock 
value. For instance, to find out how the mind works, Moravec sug- 
gests severing a volunteer's corpus callosum (the nerve bundle 
linking the two hemispheres of the human brain) and interposing 
a computer to monitor thought traffic. After the computer has 
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had time to learn the code, it can start inserting its own input, helping 
solve difficult math problems, suggesting new ideas, even offering 
friendly advice. 

Or here's another scenario for anyone who'd like to escape the con- 
strictions of dull old human biology: a futuristic robot surgeon peels 
away the brain of a conscious patient, using sensors to analyze and 
simulate the function of every neuron in each slice. As Moravec puts 
it, "Eventually your skull is empty, and the surgeon's hand rests deep 
in your brainstem. Though you haven't lost consciousness, your mind 
has been removed from the brain and transferred to a machine." 

But even proposals like these are modest compared with Moravec's 
Number One concern, which is nothing less than the future of 
humanity. By 2040, he believes, we can have robots that are as smart 
as we are. Eventually, these machines will begin their own process of 
evolution and render us extinct in our present form. Yet, according to 
Moravec, this is not something we should fear: it's the best thing we 
could hope for, the ultimate form of human transcendence. And in 
his own laboratory, he's laying the groundwork that may help this 
evolutionary leap happen ahead of schedule. 

Not everyone thinks this is such a wonderful idea. Joseph Weizen- 
baum, professor emeritus of computer science at MIT, complains 
that Moravec's book Mind Children: The Future of Robot and Human 
Intelligence is as dangerous as Mein Kampf. Respected mathemati- 


cian Roger Penrose has written a long essay for The New York Review 
of Books in which he twice uses the word "horrific" to describe some 
of Moravec's concepts. Book reviewer Poovan Murugesan denounces 
Moravec as "a loose cannon of fast ideas" who suffers from "irrespon- 
sible optimism." 

Even Moravec's fans seem a little ambivalent. "He comes off as a 
cross between Mister Rogers and Dr. Faustus," says writer Richard 
Kadrey. And in the words of award-winning science fiction author 
Vernor Vinge, who is also an associate professor of mathematical 
sciences at San Diego State University, "Moravec puts the rest of 
the technological optimists to shame. He is beyond their wildest 
extremes." But, Vinge adds hastily, “I mean this as praise!" 

How seriously should we take Moravec's ideas? He is widely 


Charles Platt (cp@panix.com) writes science fiction books and science 
articles. His most recent work is The Silicon Man. He is a frequent con- 
tributor to Wired. 
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respected as à pioneer in robotics, but where is the line dividing his 
painstakingly practical research from his unfettered speculation? 
Why does he insist that breaking the boundaries of being human is 
important not just for himself, but for everyone - and why does he 
seem so crazy»cheerful about the whole thing? 


hese questions were on my mind when I visited Moravec at 
Carnegie Mellon in Pittsburgh, Pennsylvania. In person, he's 
à friendly faced, slightly overweight, irrepressibly good- 
humored man in his late 40s who wears homely clothes 
and seems shy with strangers. But his enthusiasm gives him a child- 
like charm - even when he talks lyrically about human extinction. 
His office is next door to the "high bay," a big lab displaying the 
results of previous Robotics Institute projects, including a huge, 
multilegged "walker" that was sent down into the cone of an active 
volcano, and a Pontiac minivan that can drive itself at speeds up to 
60 mph. The van has already found its way from Pittsburgh to Wash- 
ington, DC, with minimal human supervision, under the legal fiction 
that its four onboard Sparcstations and their mechanical interface 
are "an advanced form of cruise control." 
But Moravec seems bored by these past achievements and has 
shed most of his administrative responsibilities at the Robotics Insti- 
tute. He hides out in a small, undistinguished, modern office with a 


couple of computers, a few file cabinets, a refrigerator, a microwave 
oven, and a lot of books. This is where he pursues his immediate 
goal: designing and programming a domestic robot that can navi- 
gate freely in cluttered home environments. It is the next logical 
step, he says, toward truly intelligent machines that we will not 
only tolerate but love — even as they threaten to displace us as the 
dominant form of life on Earth. 

Moravec's early work in robotics was plagued by setbacks. "I spent 
most of the 1970s," he recalls, "trying to teach a robot to find its way 
across a room, After 10 years, in 1979, | finally had one that could get 
where it was going three times out of four - but it took five hours to 
travel 90 feet," He chuckles like a fond father recalling the first incom- 
petent steps of his baby boy. 

Why was it so hard for a robot to accomplish a task that even a 
mouse can manage with ease? The answer, of course, is that animals 
have had hundreds of millions of years in which to evolve motor 
skills, The problem of moving through a three-dimensional world 
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is hideously complex, as Moravec indicates, while counting off the 
tasks on his fingers: “Our robot used multiple images of the same 
scene, taken from different points of view, in order to infer distance 
and construct a sparse description of its surroundings. It used statis- 
tical methods to resolve mismatching errors. It planned obstacle- 
avoidance paths. And then it had to decide how to actually turn its 
motors and wheels.” 

In 1980, he built new robots and attempted to boost their perfor- 
mance. “But the best we were able to do with our old approach,” he 
recounts, “was speed it up about tenfold and improve its accuracy 
tenfold. We did not manage to reduce its brittleness.” 

By “brittleness” Moravec means that the system tended to fail 
suddenly and catastrophically. “Accidental conspiracies of sensory 
miscues would lead it to a wrong conclusion while being sure that it 
was right. In practical terms, it could misidentify the surrounding 
objects and run into a wall.” 

Like Wile E. Coyote in a Road Runner cartoon, trying to run into the 
mouth of a tunnel painted on a rockface? 

“Precisely!” he laughs again, sounding genuinely happy, as he does 
whenever he describes the lovably fallible behavior of his creations. 

In 1984, using US$10 Polaroid ultrasonic range finders instead of 
expensive video cameras, he created a new commercial robot that 
analyzed maps of the surrounding space rather than just objects in it. 


The result, to his surprise, was a system that could navigate reliably 
and relatively swiftly. 

Moravec's current research robot, a project initiated in 1987, now 
sits in a small workshop just across the corridor outside his office. 
“Would you like to take a look?” he asks. 

We walk into a windowless space no larger than an average living 
room. There are a couple of video monitors, workbenches littered 
with tools, pale beige walls, and a vinyl floor. The robot stands in the 
center of the room: an ugly little four-wheeled truck the size of a go- 
cart. But Moravec exudes pleasure and affection as he guides his toy 
out of the workshop, into the hall, and back again. 

“Today's best robots can think at insect level,” he says as we return 
to his office. He explains that state-of-the-art mobile robots orient 
themselves by sensing special markers placed on floors, walls, or 
ceilings. Insects behave the same way: ants follow pheromone trails, 
lightning bugs look for each other's flashes, and moths navigate with 
reference to the moon. 


WIRED OCTOBER 1995 


The trouble is, such systems are still brittle. Just as a moth can 
become fatally confused by fixing on candlelight instead of moon- 
light, a robot guided by markers can easily make a disastrous mistake 
- as happened when one designed by a Connecticut company to 
distribute hospital linens took a nosedive down a flight of stairs 
when it failed to notice a marker that was supposed to tell it not to 
proceed past a certain point. 

Robots that orient themselves with markers have found some 
application in industry - transporting pallets and cleaning floors - 
but they offer few advantages over the older systems that follow 
hidden guide wires. As a result, the market is very limited. "In fact," 
says Moravec, "the market barely exists at all. So, what we're shoot- 
ing at now is a robot with the intelligence of a small vertebrate — 
the smallest fish you can imagine. It will no longer depend on 
navigational points; it will build a relatively dense representation 
of volumes of space." 

By 2000, he foresees that this type of machine will find its own way 
around complex, cluttered places without using markers and without 
needing to be installed by experts. At first these robots will be expen- 
sive and specialized, but Moravec predicts they will become smaller, 
cheaper, and more user-friendly in just the same way that micro- 
computers evolved from mainframes. "Once we have a robot that 
customers can take out of the box, show it a job, and trust it to work 


without doing silly things - then the market will grow easily to 
hundreds of thousands and beyond. Any institution that does 
regular cleaning will find that it's cheaper to use a robot than a 
person. The same goes for delivery jobs." 

Moravec estimates that these systems will need an onboard com- 
puter capable of 500 million instructions per second. The first IBM 
PCs managed 0.3 mips; a modern Pentium-based PC reaches 200 
mips; and it's reasonable to expect that 500-mips processors will 
be affordable by the turn of the century. 

This power will enable the robot to convert 500-by-500-pixel 
stereoscopic pictures from its camera eyes into a 3-D model consist- 
ing of about 100-by-100-by-100 cells. Updating and processing all 
this visual information will take about one second - the longest inter- 
val that is reasonably safe and practical, since the robot will move 
blindly between glimpses of the world. 

Once robots find a niche doing dull, repetitive jobs, Moravec sees 
an ever-expanding market. "The next step will be adding an arm and 
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improving the sensor resolution so that they can find and manipulate 
objects. The result will be a first generation of universal robots, around 
2010, with enough general competence to do relatively intricate 
mechanical tasks such as automotive repair, bathroom cleaning, or 
factory assembly work." 

By "universal" Moravec means the robot will tackle many different 
jobs in the same way a Nintendo system plays many different games. 
Plug in one cartridge, and the robot will know how to change the oil 
in your car. Plug in another, and it will know how to patrol your prop- 
erty and challenge intruders. 

Add more memory and computing power and enhance the soft- 
ware, and by 2020 we have a second generation that can learn from 
its own performance. "It will tackle tasks in various ways," says 
Moravec, "keep statistics on how well each alternative has succeed- 
ed, and choose the approach that worked best. This means that it 
can learn and adapt. Success or failure will be defined by separate 
programs that will monitor the robot's actions and generate internal 
punishment and reward signals, which will actually shape its charac- 
ter - what it likes to do and what it prefers not to do." 

Moravec pauses. The near future of robotics is something he's 
spelled out a thousand times before, and he no longer finds it partic- 
ularly exciting. But now we get to a subject that interests him more: 
the idea that robots can mimic human traits. 


By 2030, according to Moravec, we should have a third-generation 
universal robot that emulates higher-level thought processes such as 
planning and foresight. "It will maintain an internal model not only 
of its own past actions, but of the outside world," he explains. "This 
means it can run different simulations of how it plans to tackle a task, 
see how well each one works out, and compare them with what it's 
done before." An onlooker will have the eerie sense that it's imagin- 
ing different solutions to a problem, developing its own ideas. 

But perfecting the model of reality this robot will need is not going 
to be an easy task. In fact, creating this model is the single hardest 
problem in artificial intelligence. Intuitively, human beings know why 
they need to wear a raincoat in wet weather, or why they must turn 
the handle before pushing open a door. Almost without thinking we 
know if a bottle is empty, whether an object is breakable, or when 
food has spoiled. But to an artificial intelligence, none of these things 
is obvious — each everyday fact must be established in advance or 
derived from logical principles. 
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On the plus side, each time a robot learns a fact or masters a skill, 
it will be able to pass its knowledge to other robots as quickly and 
easily as sending a program over the Net. This way, the task of under- 
standing the world can be divided among thousands or millions of 
robot minds. As a result, the machines will soon develop a deeper 
knowledge base than any single person can hope to possess. Within 
a short space of time, robots that are linked in this way will no longer 
need our help to show them how to do anything. 

Meanwhile, they will be smart enough to interact with us on a 
human level. "Their world model will include psychological attrib- 
utes," Moravec says, “which means, for instance, that a robot will 
express in its internal language a logical statement such as ‘I must 
be careful with this item, because it is valuable to my owner, and if 
| break it, my owner will be angry.’ This means that if the robot's 
internal processes are translated into human terms, you will hear a 
description of consciousness - especially if the robot applies psycho- 
logical attributes to its own actions, as in ‘I don't like to bump into 
things,’ which is a compact way of saying that the robot gets an 
internal negative reinforcement signal whenever it collides with 
something, or imagines a collision." 

Moravec's critics are skeptical on this point. Many have stated flat 
out that a machine can never be "conscious." Their arguments are 
hard to refute, partly because no one can really say what conscious- 


ness is; but Moravec sidesteps the issue. He believes a robot that 
understands human behavior can be programmed to act as if it is 
conscious, and can also claim to be conscious. If it says it's conscious, 
and it seems conscious, how can we prove that it isn't conscious? 

Either way, there's no doubt that systems that can analyze their 
world, deduce generalizations, and modify their behavior will have 
a major impact on society. 

"The robots will still be in our thrall," Moravec points out, meaning 
that we will still be designing and programming them to serve and 
obey us. "They'll learn everything they know from us, and their goals 
and their methods will be imitations of ours. But as they become 
more competent, efficiency and productivity will keep going up, and 
the amount of work for humans will keep going down. By around 
2040, there will be no job that people can do better than robots." 

He sits back in his chair, pausing with cheerful satisfaction as he 
does whenever he reaches a radical conclusion that places him one 
step ahead, waiting for his audience to catch up. 
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In this case, though, Moravec's conclusion is less radical than it 
seems - because when many jobs are broken down into tasks, they 
require a relatively limited degree of "humanness." Even today, we 
have expert systems that offer advice based on a large number of 
facts in a field such as medicine or geology. Imagine this expertise 
gradually broadening to include subjects such as corporate law, 
mechanical design, profitability, and efficiency. Decisions in these 
areas are all made logically from sets of facts, which means that if 
the facts are completely spelled out, a machine intelligence should 
be able to deal with them. 

Thus a corporation can literally become automated from the bot- 
tom up: first the assembly lines, then bookkeeping, product design, 
and planning. Even management can be taken over by computers 
that are able to learn from past performance. Ultimately, a corpora- 
tion will consist of a diverse mix of robots, some mobile, some fixed, 
some large and powerful, some microscopic, all interacting with 
speed and versatility that is completely beyond human abilities. 

But what about the time scale? Isn't he compressing a huge amount 
of progress into a very few decades? 

"Back in the 1970s | made some overoptimistic assumptions about 
the rate of progress of computers. | thought that using an array of 
cheap microcomputers, we might achieve human equivalence by the 
mid-1980s. Then I did a slightly more careful calculation around 1978 


and decided it would take another 20 years, requiring a supercom- 
puter. But then | started getting serious, writing articles and essays, 
and | thought | should do the calculations more rigorously. So | 
collected 100 data points of previous computer progress, | did the 
best calculation | could, | compared the human retina with computer 
vision applications, and | plotted it all out.” 

Still, even if his predictions are confirmed to be on schedule, there's 
an obvious problem: When robots are doing all the work, no one will 
earn any money. How can an economy flourish when all the con- 
sumers are penniless? 

Moravec obviously isn't troubled by the question. In fact, it's hard 
to imagine any question bothering him: he sits calmly, comfortably, 
eating the questions and spitting out answers with ease. Today, he 
points out, people who retire are supported via wealth that is ulti- 
mately created by industry. As industry becomes more efficient, there 
will be more wealth, allowing people to retire earlier. When industry 
is totally automated and hyper-efficient, it will create so much 202» 
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Although techno music is in its infancy, it constantly and 
consistently spins into society, affecting much more 
than the buying habits of club DJs. A visual language is 
even evolving in parallel to its 4/4 rhythm - a language 
that transcends the flashy, brightly colored rave fliers 
cluttering the counter at your local record shop. 


Nowhere is this evolution more prevalent than in 


Germany, a country whose culture has been permeated 
PANKOW. 
with innovative sounds and sleeve art from the likes Live 


of Kraftwerk for more than 20 years. This German enthu- 
need 


siasm is vividly apparent in Localizer 1.0: The Techno x = 

House Book. Publisher Die Gestalten Verlag has called E i 
je "npo one 

on a hefty cross section of writers and designers to Man TSS 
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cover clubs, like The Warehouse and Tresor, and - 
mammoth events, like Mayday. E f in) lt A è 
Rave promotions - with their design overload - are, 
of course, included, as are the more subtle graphics 
associated with ambient music and the general oddities EANA) 
produced by the English firm (to use the term loosely) 
The Designers Republic. Even a cursory read reveals 
how Germany's techno scene has melded with those of 
several other countries. Its strength is in its diversity. 
Localizer is no condescending piece of snobbery - 
nor is it a watered-down guide for newcomers. Consider 
it a visual atlas of Germany's musical underground. As 
Gestalten Verlag's Robert Klanten notes, describing the 
sounds of the techno scene is as impossible as convey- 
ing the taste of smart drinks. But, he writes in the pro- 
logue, "it is possible ... to impart visible information." 
Localizer 1.0 does so - in the most breathtaking, com- 
prehensive way. - Dan Sicko (pp002580@interramp.com) 


Gestalten Verlag: fax +49 (30) 30 87 10 68. 
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Sandia Labs used to be the "conscience" of the Cold War - ( ) F 


its scientists made sure that the nukes were safe, secure - and that they worked. 


t noon on a cool, high-desert day, the azure New Mexican 
P sky hangs languidly over a low, antediluvian landscape. 

To the east, the granite of the Sandia Mountains glowers 
darkly; to the north, the hills past the Rio Grande shimmer as 
they rise to the Jemez Mountains and Los Alamos beyond. 

Such is the vista from Tech Area 3, one corner of the US Depart- 
ment of Energy's sprawling Sandia National Laboratories. Sandia 
is a vast place - 27.8 square miles on the southeast edge of Albu- 
querque, described, because of its nuts-and-bolts orientation, as 
the engineering playground of American Big Science. If this is so, 
then Tech Area 5 is Sandia's sandbox. Distributed haphazardly 
over many miles of scrubland are the gargantuan tools that for 
the last 45 years have gauged the efficacy of America's war- and 
space-related technology. 

There are the two massive centrifuges big enough to spin multi- 
ton satellites up to 556 mph, squeezing their components under 
the enormous gravity loads encountered during space launch. 
There is a 20-story guy wire-supported tower, from which nuclear 
weapon containers can be dropped onto concrete pads - to test 
how well they will survive. Lapping serenely nearby is a 50-foot- 
deep, artificial lake into which missile parts are flung - to test 
how well they will recover from impact. Several miles to the 
north is a skeletal, roller-coaster-sized assembly - used to harden 
airplanes like Air Force One against nuclear electromagnetic 
pulses. Slung between two mountains, in a canyon to the east, 
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fired at it. And nearby is one of the world's largest solar arrays Lo. PS 2 A 
(each of its 222 heliostats holds twenty-five 4-foot-by-4-foot n | 
mirrors on motorized pedestals) - when focused at the top of a 
nearby 200-foot tower, it can burn a hole through a half-inch 
aluminum plate in 20 seconds. 

But today, activity in Tech Area 5 buzzes around the 10,000- 
foot-long rocket-sled test track. Anti-tank warheads, nuclear 
shipping casks, missile parts, and a rocket-assisted locomotive 
have all been shot down its narrow-gauge steel rails. But the 
mother of all tests was the one involving an F4 Phantom jet: 55 
rockets sent it hurtling into a concrete slab at 475 mph. This last 
experiment was to see whether a proposed Japanese nuclear 
power plant could withstand the impact of a crazed kamikaze- 
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Richard Rapaport is a San Francisco-based freelance writer. He can. 
be reached at rjrap(2aol.com. 
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| 3 | ( , Now that the Cold Waris over, the $4 billion question is 


whether these specialists in everything from astrophysics to virtual reality 


can create a new mission - and find a new market - before Congress pulls the plug. 
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piloted aircraft; its spectacular result, according to laconic 35- 
year Sandia veteran Bill Kampfe, was “pretty damn small pieces.” 
Kampfe and other technicians have been up since early morn- 
ing, getting ready to test the survivability of the small nuclear 
reactor designed for the Cassini Saturn space probe, whose 
launch is scheduled for late 1996. Scientists from Sandia's sister 
facility, Los Alamos National Laboratory, have been up since late 
last night, heating the reactor's core to 1,250 degrees Celsius - 
the temperature at which the plutonium power source will run. 
Today's test uses depleted uranium (rather than plutonium) 
and only one short segment of the track. Two Mighty Mouse 
rockets, 2.75 inches in diameter, will blast the reactor container 
into a concrete slab at a leisurely 170 mph. To ensure an accurate 
rendition of a launch-pad disaster, the sled's concrete target has 
been cut from an actual pad at Florida's Kennedy Space Center. 
At two minutes to firing, a countdown is announced. The now- 
elowing reactor core is lowered automatically from its oven into 
a container atop the rocket sled, then rotated to a horizontal 
position. At the south end of the track, near the impact site, 
scientists in a bunker monitor closed-circuit televisions, making 
sure that the payload, laser trackers, and 10,000-frames-per- 
second cameras are primed. Other technicians, in a reinforced 
bunker to the north, stand ready to halt the countdown if any- 
thing goes haywire. At over US$1 million a test, the increasingly 
economy-conscious Sandians take as few chances as possible. 
The rocket ignites, the roar shaking the air for miles around. 
White smoke and a gout of orange flame shoot out the back in 
à stream of fire. For 1.5 seconds, the sled screeches down its 
steel path, then smashes into a steel plate, ejecting the radioac- 
live canister through an 18-square-inch steel aperture. One 
millisecond later, the projectile slams into its concrete target. 
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The crash - its roar, smoke, and fire - is captured by video cam- 
eras amid dozens of high-intensity flashbulbs. 

Kampfe and colleagues hurry to the impact site with Geiger 
counters, searching for released radioactivity. After snuffing the 
fires smoldering around the still red-hot core, they cordon off 
the area. Not till morning will they begin their nuclear autopsy. 

Compared with the 4,000-mph smashups that were weekly 
fare during Tech Area 3’s heyday, the Cassini reactor test is a 
small one. In this lean post-Cold War era, the track is used maybe 
a dozen times a year, forcing Kampfe and his team (who wistfully 
murmur about “the enjoyable times”) to contend with bureau- 
cratic cost-accounting procedures like reducing floor space. 

Meanwhile, Kampfe and these other Sandia veterans labor amid 
eerie reminders of the golden years of American Big Science: the 
dozen rusting corpses of M47 battle tanks surrounding the rock 
et-sled-track impact zone. In more halcyon days, these were the 
targets for a multiple-warhead anti-armor self-foraging projec- 
tile. Today, they sit silent and decrepit. The slim, courtly Kampfe 
says sadly: “We just don’t have the money to move them.” 

The derelict tanks seem an apt, if mournful, metaphor for the 
current crisis of worth and mission that is settling on America’s 
national labs. The ruins also signal a dwindling American com- 
mitment to public scientific research. As many Sandians will 
lament over the next few days of interviews, this abandonment 
by politicians and the public - continues to accelerate despite 
the fact that, over the last few decades, technology developed 
at national labs has rekindled the US economy again and again. 


“This is not the '50s” 
Graceful for a big man, Sandia’s tenth president, Albert Narath, 
glides into the oddly shaped pastel-and-glass, brick-walled 210» 


Aaron Nobel (left) and David 
Waters pay a visit to the first 
mass-produced atomic bomb, 
on display at the National 
Atomic Museum. 


WIRED OCTOBER 1993 


Wh 


WIRED OCTOBER 


T395 


THROUGH 


Š 


" [ hate the term ‘virtual reality,” 

says Creve Maples, the developer 
of MuSE, Sandia's multisensory, 3-D 
learning engine. "It has no defini- 
tion anyone can agree on." Maples 
prefers his own term - anthropo- 
cybersynchronicity - "the coming 
together of human and machine." 

The amiable, hyperkinetic 
Maples, who looks like the Burl Ives 
of cyberspace, is as close as Sandia 
has to a media superstar. MuSE, 
aside from being one of the great- 
est light shows in the history of 
computing, may in fact advance the 
vastly overhyped realm of VR. 

We are inside a hot, windowless 


asa 


computer room at Sandia Labs’s 
Advanced Manufacturing Facility, 
ready to view a demonstration of 
MusSE - short for Multidimensional 
User-oriented Synthetic Environ- 
ment - which Maples's oversized 
personality transforms into a spec- 
tacle somewhere between The Wiz- 
ard of Oz and Fantastic Voyage. The 
room is equipped with a big-screen 
television, a video projector, and a 
computer monitor connected to a 
Silicon Graphics Onyx workstation, 
at which sits one of Maples's assis- 
tants. The latter fiddles with the 
computer, waiting for Maples to 
commence. Maples launches in, 
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expressing disdain for all current 
human/computer interfaces. "The 
keyboard is an attempt to adapt 
people to computers, not vice ver- 
sa," he insists. "Pull-down menus 
are only a little more humanistic." 
MuSE's breakthrough, Maples 
explains, pertains to the subcogni- 
tive ways people take in informa- 
tion, including pattern recognition, 
trend analysis, and anomaly detec- 
tion. "The disadvantage of cogni- 
tive learning is that it is linear and 
sequential," Maples suggests. 
"Experiential learning is delight- 
fully parallel." By contrast, Maples 
says, in real life “we take in vast 


| n the southeast corner of Tech 
Area 1, Sandia's Microelectronics 
Development Laboratory, is an 
ultramodern facility with a curved 
maroon-and-gray fascia above the 
entrance, and 22 huge, maroon- 
painted pipes set between wings 
in the building's inner core. They 
look like the manifold pipes on the 
world’s biggest Funny Car. 

But they are actually part of a 
serious filtration system designed 
to circulate air through one of the 
world’s finest clean-room spaces. 
For the past several decades, 
Sandia has been at the forefront 


amounts of sensory information 
and absorb only 1 percent of it.” 
MuSE, he adds, is constructed 
around the fact that "what that 
1 percent is constantly changes." 
With its ability to vary stimuli in 
tactile ways, MuSE helps the mind 
unconsciously sort through the 
dross of vast amounts of sensory 
input and pull out the nuggets. 
"For 100,000 years, nature gave 
you a great kinesthetic sense; you 
didn't think about a problem, you 
lived through it," Maples postu- 
lates. MuSE, he suggests, "isa 
means of traveling through any 
space and providing sensory tools 


of microcircuit technology, devel- 
oping innovations in both micro- 
chip design and fabrication. Paul 
McWhorter, manager of integrated 
micromechanics, microsensors, 
and complimentary metal oxide 
semiconductor technologies, meets 
us at the entrance. He asks us to 
pass our shoes under a rotating 
brush. "It's a free shoeshine," the 
nattily dressed McWhorter says, 
with a laugh that betrays an accent 
hinting of West Texas. Then he 
leads us through a corridor looking 
into one of several microelectronic 
clean rooms. 


to interact with that space." 

“lf we're successful," he adds, 
moving over to the television to 
demonstrate MuSE, "the computer 
will vanish, the screen will disap- 
pear, and you will live in a rich 
information world." 

Maples's assistant, Craig Peter- 
son, turns the system on. A repre- 
sentation of Earth appears on the 
television, and Maples instructs 
Peterson to "turn time on." Peter- 
son fiddles with a cursor and on- 
screen dials, and Earth begins to 
rotate. "Fly around Earth to the 
dark side and fly back into the day." 

Peterson accomplishes this with 


Hsu 


Inside one of them, a woman in 
a 2001 spacesuit carries a box of 
silicon microchip wafers from one 
manufacturing station to another. 
McWhorter explains that she is 
removing the chips from the 
machine that deposits photosensi- 
tive material on the wafers. This 
develops their fantastically tiny and 
elaborate circuitry, etched out by 
plasma using the lithographic mask 
as a die to cut patterns of half- 
micron-wide wires or conductors; 
through these channels electrons 
will pass on their appointed com- 
puting rounds. 

Farther into the building, we 
enter another lab, where a tele- 
vision monitor is connected toa 
camera aimed into a microscope. 
Onscreen are two eerie fuchsia, 
blue, and green assemblies, with 
hundreds of tiny fingers vibrating 
back and forth. Each unit is at- 
tached to drive linkages, and those 
in turn are connected to a single 
gear driving a wheel. It looks like 
the drive wheel of a locomotive, 
except that each of the fingers in 
the electrostatic drive is less than 
half the size of a red blood cell and 
the wheel, as if part of the world's 
smallest train set, is turning at 
more than 300,000 rpm. 

Welcome to the infinitesimal 
world of micromachines - MEMS, as 
they are known - where physical 
laws are turned upside down and an 
entire mechanism can fit easily on 
the head of a pin. McWhorter spear- 
heads a team of researchers trying 
to find ways to use and improve the 
manufacture of micromachines, 
which are etched out of silicon in 
the same way as microcircuits. 

MEMS have been around for a 
decade now, and Sandia is at work 
trying to take them out of the 
“gee whiz" stage: "It's easy to get 


motion," McWhorter says, pointing »»» 


a complicated series of cursor 
movements, but Maples stops him 
midflight. "This is the best way to 
do things today," he huffs. "People 
think it's incredibly advanced, but 
you have to locate the cursor. It's 
hard to find: your eyes have to drop 
down to a button, then move the 
cursor - and meanwhile, you're 
doing no useful work." 

Maples suggests that one of the 
reasons even a "drag and drop" 
Macintosh-style operating system 
could never be used to, say, operate 
a car is that "reading and visualiza- 
tion take place in exactly the same 
part of the brain." To perform the 
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»»» 


>>» to the screen. "We're interested in 


getting them to do work instead of 
just sitting and flapping.” Until 
recently, part of the problem was 
that photolithography could create 
a micromachine only one level 
deep. As any watchmaker will tell 
you, gears, bearings, drives, and 
flywheels have to be constructed 

in a number of different planes to 
accomplish something mechanical- 
ly useful. According to McWhorter, 
Sandia's latest breakthrough is to 
“go from a single structure to three 
mechanical levels deep.” 


»»» virtually automatic elements of 


driving, like steering and braking, 
you would have to take your mind, 
if not your eyes, off the road to find 
the right drag-and-drop sequence. 
Maples has a better idea; he 
instructs his assistant to "transfer 
visual displays to head tracking." 
When Peterson puts on his VR head- 
set, he demonstrates how easy it is 
to fly around onscreen by moving 
his head in various attitudes. "Vir- 
tual reality is not a gimmick," 
Maples tells me with certitude. “It's 
crucial; it frees the visual centers 
of the mind." He pauses for effect. 
"Now he can fly around Earth." 
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He tells me this as we approach 
another microscope to look at 
Sandia's latest micromachine. Call- 
ing it "the world's smallest steam 
engine," McWhorter explains how a 
tiny element heats water molecules 
drawn into a chamber by capillary 
action and turns them to steam, 
which is then used to push a piston 
^with the power of 1,000 electro- 
static fingers. We've got the basic 
building blocks down," McWhorter 
says. "Now we can sit down with 
people and with a framework to 
design real structures." 


Indeed, Peterson is swooping into 
and out of various orbits, with 
archangel-like facility. 
Maples begins to add functional- 
ity to MuSE: "How would you like 
to drive an invisible car?" he asks. 
My vertiginous feeling of drifting 
in space is alleviated when Maples 
issues the command "Display craft." 
MuSE's synthesized voice, which 
had already been turned on, res- 
ponds in a nasal, strangely Mid- 
western whine, "Craft displayed." 
There is now a prowlike appari- 
tion visible onscreen that shows 
where the virtual craft is headed. 
He adds another element to the mix: 


M A 


5Bum 


Sandia has already produced 
micromachine sensors for various 
chemicals. And because microma- 
chines and microcircuits are pro- 
duced by the same process, it is 
possible to combine both on a sin- 
gle chip, producing, according to 
McWhorter, “not just a sensor, but a 
whole rack of equipment - heaters, 
thermometers, analog controls, 
converters, and communications, 
all on a chip slightly larger than 
the size of a grain of rice." 

Not only are these "microlabs" 
smaller than anything that 217» 
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The infinitesimal world of micro- 
machines upends physical laws: 
athree-piston steam engine, above, 
fits on the head of a pin; a globe 

of pollen and red blood cells floats 
around a microengine gear. 


JOKU wp: 17mm 


ES 


GE Mago OOP 


The future of manufacturing: the engineer designs the prototype onscreen, 


then hits the "hard copy" button and produces a product in minutes. 


Y Y hen the Berlin Wall came down, 
I had been here three weeks,” 
says Arlan Andrews, manager of 
Advanced Manufacturing Initiatives. 
"| understood there was no future 
in weapons production." The beard- 
ed, brush-cut Andrews, who writes 
science fiction for magazines like 
Analog and Amazing Stories in his 
spare time, guides me and my escort, 
Chris Miller, into the Rapid Proto- 
typing Laboratory, where Sandia 
scientists are working to short- 
circuit the time it takes to move a 
piece of hardware from design to 
the manufacturing stage. Manufac- 
turing has always been high on the 
list of Sandia's skills, because, as 
Andrews explains, "We have to build 
alot of parts." 

As an example, he cites the B 83 
thermonuclear bomb and its "6,519 
parts: 3,922 of them Sandia builds, 
and 2,378 Sandia specifies." Asked 
why the lab fabricates so many of 
its own parts in-house, Andrews 


"If we're successful,” Creve 
Maples explains, "the computer 
will vanish, the screen will 
disappear, and you will live 

in a rich information world." 


retorts with a laugh: "There are 
some things we don't want other 
people to know how to build." In a 
world of potential nuclear black- 
mail, it's a point well taken. 

It has been a longtime dream at 
Sandia to replace the often weeks- 
or months-long process of building 
prototypes by hand - or as Andrews 
describes it, "bringing in the engi- 
neers, designing a part, and fabri- 
cating it in a single day." But that is 
only a start. Andrews envisions a 
new revolution in manufacturing, 

a process that not only allows near- 
instantaneous design and prototyp- 
ing, but also, he suggests, enables 
an engineer to "push a button that 
says ‘hard copy’ and produce a 
product in minutes." More than a 
notion for Analog, the idea of rapid 
prototyping and manufacture - 

or "gear from goop," as Andrews 
delightfully calls it - is quite literal- 
ly taking shape in the Rapid Proto- 
typing Laboratory. 


“Let's enable audio spectrum,” he 
says, and I begin to perceive veloc- 
ity changes by the craft through a 
motorlike hum that gets higher in 
pitch the faster the craft moves. 
"You know what you're hearing and 
I haven't told you anything," 
enthuses Maples. "What you're 
hearing is data." 

Now Maples asks his assistant to 
fly around the moon. Lost in unde- 
fined space, this is no easy task. It is 
simplified, however, with the addi- 
tion of a navigational map on the 
ship's "wall," which is apparent 
when Peterson turns his head in the 
appropriate direction. "Lock onto 


[1 19] 


Andrews introduces me to Brian 
Pardo, a muscular young man with 
glasses and a luxuriant bandito 
mustache. A lab machinist, Pardo 
is working on a Sinterstation 2000, 
a dumpster-sized machine that 
takes triangulated CAD files, slices 
the object's representation into 
one-five-thousandth of an inch 
horizontal cross-sections, and then 
"sinters," or bonds, each layer with 
a laser that melts a loose polycar- 
bonate powder into a solid. The 
Sinterstation builds up these forms 
slowly, at three-eighths of an inch 
per hour, but as | watch, | can see 
the part - a nose cone, in this case - 
vaguely taking shape in the white 
primordial powder. 

Across the room is a large stereo- 
lithographic machine that produces 
gear from goop by dipping a stain- 
less steel platform into a vat of 
resin, each cross-section cured by 
an ultraviolet light playing in com- 
plex patterns underneath the 217» 


the moon, follow it around," Maples 
commands, and the craft becomes a 
satellite of Earth's satellite. It seems 
an enchanting game, indeed. 


"You ain't seen nothing yet!" Maples 
says, upping the ante. "Now we're 
going to stop playing." For the next 
hour, MuSE runs through a series 

of practical, yet amazing, multisen- 
sory exercises. Its implications for 
manufacturing, medicine, and 
learning couldn't be clearer. The 
first is a fairly simple computer- 
aided-design simulation involving 
a copper tube and a steel plate. "We 
needed to weld the pipeto 215» 
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IBM assumes no responsibility in the event that the user of this 
product becomes a tight-pants, long-haired rock star. 


With Kid Riffs CD-ROM on your PC, your kids can experiment with over 100 different 


a little more 
instruments. They can compose original music, practice scales or create special 


noise from our 
f n E effects. They can even go to the Rhythm Room and bang on drums. It’s a great 
u way for kids to start playing with music. But we can't guarantee where it'll take them. 


gam» Ja Check out Kid Riffs CD-ROM on the Internet at http://www.ibm.com. To order, visit 
your local retailer or call 1 800 426-7235 (source code 5205). 


IBM is a registered trademark of International Business Machines Corporation. O 1995 IBM Corporation. 


Release: October 


David Byrne has a theory: he reckons human emotions are connected to our 
bodies by strings that we pull to make our faces and bodies reflect what 


we're feeling. But sometimes these strings become 
STRING THEORY “: E D 


Release: Fall 
RADIO DAZE: Slapa 


Radio Rock-it card into 
your PC and presto! - 
you're wired for FM tune- 
age. What's more, this 
device picks up digital data 
broadcasts in North Amer- 
ica. So, if public radio 
becomes a snooze, call up 
real-time traffic updates, 
weather, and news, or 
even text messaging for 
e-mail and pages. Com- 
puter Radio Network: 

*1 (714) 752 9200. 


HONEY, | SHRUNK THE CELL PHONE 


lar phone. But while Sony has managed to 


misconnected - and our real feelings are either 
misrepresented, or simply get lost in the process. 

In Strange Ritual, a lush and genuinely beautiful 176-page collection of 
color photos taken over the past two decades, Byrne applies the "string theo- 
ry" to the spiritual dimension of the globe. Byrne believes the world is a holy 
place where people continually pull their internal strings to reflect their 
numinous nature. Yet the world's strings have become tangled, and holiness 
reveals itself in the oddest places: decaying sidewalk movie posters in Madras, 
India; underground parking spaces in Los Angeles; a clot of drapery in County 
Clare, Ireland; carnival attractions in Coney Island. 

Byrne's photos have a distinct, nondesigner feel. A procession through them 
and their accompanying (minimal) words leaves a reader strangely calmed as 
if the reader has visited a place 5 
that is simultaneously tranquil, 
reassuring, and thoughtful - as if 
the reader has felt exactly what it 
is that the world is trying to say. 

h — Douglas 

Coupland 


! Strange Ritual, by 
David Byrne: 
US$24.95. Chronicle 
Books: (800) 722 6657, 
+1 (415) 777 6206. 


Release: October 


As any wired road warrior knows, when it 
comes to choosing gadgets, one cardinal 


size of a pager, the CM-RX100 makes up 
for its diminutive heft with enough clever 
features to make a gadget 
fiend blush. 

For starters, the mouthpiece is a delicate 
lever that pops up and down for easy use. 
If this proves obtrusive, an earpiece micro- 
phone allows you to make calls with the 
phone in your pocket or clipped to your 
belt. An infrared remote control stores 
and dials programmed numbers. 

Of course, walking around town using 
a hands-free mike may cause passersby to 
assume you're talking to yourself. Never 
mind them - clunky flip-phone owners will 
gape in envy. - Michael Tchao 


rule applies: Size matters. 

Size determines where we're willing to 
tote a device, and when we're likely to use 
it. When | travel, my PowerBook stays in 
my room, my SkyPager is welded to my 
à hip, and my cell phone rests some- 

where in between - usually in 
my knapsack between good 
books | never read and bad mag- 
azines | stole from the plane. 
Enter the Sony CM-RX100, 
perhaps the world's tiniest cellu- 


CM-RX100: Price unavailable at press time. Sony 


pack this phone into a package about the Electronics: (800) 937 7669, +1 (201) 368 9272. 


Release: Fall 
BAN THE BUCK: 


JUST OUTTA BETA 


Students of Florida State 
now have a new way to 
ring up debt. No, not with 
tuition hikes (yet) - with 
MCI debit cards. Net- 
worked CampusMCI smart 
cards let 'em buy pens, 
paper, and meals, check 
out library books, 
pay fines, and of 
course, make calls. 
Feeling lost? 
Kiosks around the 
university offer maps and 
info on campus happen- 
ings. If the cards and 
kiosks withstand college 
torture tests, CampusMCI 
plans to go national. 

MCI: (800) 292 2131. 
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REG 


A FUTURISTIC FACT FORTRESS 


Wand 


| ps 


Release: Fall 


I CAN DIG IT 
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Release: October 


If Jules Verne had engineered buildings rather than fiction, he might have 
come up with the design for Toronto's newest public library. Seemingly 
plucked out of a 19th- 
century adventure novel 
and plunked down at the edge of the city's bustling Chinatown, this com- 
manding edifice boasts brass portholes in its gables and two bronze griffins 
guarding the drawbridge-like entryway. This literary fortress, designed by 
architect Phillip Carter, lords over both the past and the future. 

Inside the huge rotunda, a staircase suspended without columns 
leads to reading rooms, stacks, and a refrigerated glass vault that 
houses a world-famous collection of rare children's books and 
the Merril Collection of Science Fiction, Speculation, and 
Fantasy. Disintegrating relics of the predigital era, 
these antiquated books, some dating back to the 
Gutenberg Press, are stored under low 
light and at a constant 1 degree 
Celsius and 50 percent humidity. 

The third floor houses the Elec- 
tronic Resource Center, an array of 
biblio-technologies (including 20 
multimedia workstations) that pro- 
vide access to Toronto's Free-Net and 


and found. - Jennifer Cowan 


Release: October 


Alarge asteroid assumes an unstable orbit 
around Earth, threatening to smash into 
the planet and leave 
a crater the size of 
Rush Limbaugh's right buttock. Led by 
Commander Boston Low, three brave astro- 
nauts scurry into orbit to stabilize the satel- 
lite - and discover it's no hunk o' granite, 
but an evil alien craft. Z 


So begins The Dig, a Steven Spielberg 
adventure that the filmmaker/avid com- 
puter-gamer decided would be too expen- 
sive to make into a movie - but that would 
be perfect for a videogame. Spielberg's 
close three-year collaboration with Lucas- 


an extensive CD-ROM collection. 
This futuristic lair for facts and 
fantasy is a testament to times lost 


Toronto Public Library: +1 (416) 393 7747. 


Arts and The Dig's producers has resulted 
in an adventure that looks like a cross 
between Forbidden Planet and The Treasure 
of the Sierra Madre. 

Though LucasArts recruited George 
Lucas's "other" company, Industrial Light 
& Magic, to work on the graphics, not all of 
the in-play animation is as smooth as some 
state-of-the-art videogames. 
But the drop-dead noninter- 
active animation sequences 
positively glow. Not to be over- 
looked is award-winning science 
fiction writer Orson Scott Card's 

: expertly crafted dialog - it sets a 
darkly humorous mood of its own. 

LucasArts’ last few adventures sacrificed 
interactivity to tell tales. Gamers will be 
pleased to know The Dig avoids falling into 
this, er, hole. - Zach Meston 


The Dig PC CD-ROM: US$49.95. LucasArts: (800) 
782 7927, +1 (415) 721 3300. 


LEFT TO RIGHT: D. FERRAND; R. LABELLE; Y. DUSSEAULT; A. PERLSTEIN 


SCREAMERS 


Release: October 


Remember Devo, that nerdy techno-punk shiny plastic land that both repulses and 
band of the late '70s and early '80s? In the attracts. Your mission is to chase down the 
age of disco Turkey Monkey - a truly disgusting piece 
Ww H IPP E D IT G OOD and poly- of animation that's half Butterball turkey, 
ester suits, these music-television misfits half chimpanzee - and save Spudland. 
showed up wearing silly red plastic hats. Like their musical prototypes, The Smart 
Now, 15 years older - and no less weird — Patrol manage to be both total dorks and 
they've resurfaced in their first CD-ROM really cool techno-nerds. Great original 
adventure, Adventures of The Smart Patrol. songs - written by Casale and Mothers- 
Except for a cameo appearance in the baugh - show influences that are all over 
Oasis Retirement Home, don't expect to the map stylistically, from muzak to jazz 
find a lot of Devo here. Instead, the group's to rock and roll. 
founders and principal songwriters Gerald Welcome back from the retirement home 
V. Casale and Mark Mothersbaugh go - Adventures of The Smart Patrol is 


behind the scenes to direct the real-life Devo for the '90s. - Lynn Ginsburg 

band, The Smart Patrol. Devo Presents Adventures of The 
Adventures of The Smart Patrol looks like Smart Patrol: US$49.95. Inscape: 

an update of one of Devo's old videos: a +1 (310) 312 5705. 


Release: Mid-October 


Philip K. Dick's short story "Second Variety" takes on new life in the bleak, 
moody, paranoid sci-fi movie, Screamers. Epitomizing the understated inten- 
, sity of the film, Peter Weller 
PHIL DICK'S SECOND COMING ¿ies a wry performance as 
the war-weary Colonel Hendricks, leading a band of survivors across a wasted 
industrial planet made lethal by self-replicating robots called “screamers.” 

To date, Hollywood's problem with Dick has been that his best stories cen- 
ter on “the little guy,” rather than the more popular, larger-than-life hero. 

In Total Recall (the last Dick story onscreen), Arnold Schwarzenegger was every- 
thing a Dick protagonist was likely to loathe. The heroism in — 
Screamers lies on a more human scale. 

Screenwriter Dan O'Bannon (Alien, Total Recall) 
and director Christian Duguay (Million Dollar Babies) 
understand that character, atmosphere, and sus- 
pense outweigh expensive computer graphics. 
Screamers' most harrowing scenes use minimal special effects. 

As Dick's imagination is posthumously strip mined, we can only 
hope for such inspired adaptations. "Second Variety" isn't first-rate Dick, but 
O'Bannon and Duguay have crafted it into a first-rate thriller. - Marc Laidlaw 


Screamers: Playing in US theaters nationwide. Triumph Films, information at http://www.sony.com. 
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EVOLUTION MEETS REVOLUTION. 


You've evolved. You've got Microsoft? 


Windows® 95: But don't stop there. 


Move up to the revolutionary multi- 
media Plug and Play products from Creative 
Labs. You'll get next generation performance, 
plus radical ease of installation. 

Start with our next generation Sound 
Blaster? AWE32" PnP. 
This top of the line 


BLASTER 


sound card gives games 


and multimedia appli- 
cations renewed life with real instruments, 


sounds and digital effects processing. 


What's more, you'll experience Creative 3D 7 

Microsoft 
Stereo Enhancement Technology to put ' PN x 
you in the middle of AWE32’s incredible DOS WINDOWS 3.1 WINDOWS 95 


wave-table sounds. 
Then there’s Blaster“ CD 6x. 


Experience a technologically- BLASTER 


BLASTER CD 6x 


advanced, blistering-fast 6x 


CD-ROM drive. And revolu- "BEEP" 


DEEP” 


SOUND BLASTER AWE32 PnP 


tionize your multimedia experience. 
Finally, complete your Plug and Play multi- 
media system with Modem Blaster™ 28.8 DSVD. 


Play the hottest games over the phone line using — 


the fastest modem available. Simultaneously e With DSVD 


as Mos 


talk to your opponent over built-in speaker 
phones while in the midst HELLO MODEM BLASTER 14.4 MODEM BLASTER 28.8 DSVD 
of interactive combat. 


BLA 
With BSD So why settle for evolu- 


E 5S tion alone? See your local 


retailer for more information and step into the 


multimedia revolution with Creative Labs. 


51/4" OMNI 2X BLASTER CD 4X BLASTER CD 6X 


CREATIVE 


CREATIVE LABS, INC. 


multimedia iS: 


R WINDOWS 95 FROM CREATIVE LABS. 


REVOLUTIONARY NEW PRODUCTS 


*Of course, we've made sure that the evolution is smooth by ensuring that all our products continue to run under DOS® and Windows 3.1. ©1995 Creative Technology Ltd. Sound Blaster and the Sound Blaster 
Logo are registered trademarks and Blaster CD, Modem Blaster, the Creative and Sound Blaster Compatibility Logos are trademarks of Creative Technology Ltd. U.S. inquiries: Fax Back Service 408-428-2389, 
World Wide Web (http://www.creaf.com), Creative Labs Customer Response Center 1-800-998-5227. All other trademarks are the property of their respective holders. All rights reserved. 
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CD Jukebox Smut Blocker 


ad engineers are hen Senator Patrick Leahy proposed that the US take a serious 
Mio muon rer thon look at technological alternatives to the regulation and censorship 
mad scientists, but | knew one of the Net that the Exon Amendment calls for, the Vermont Democrat 
back in the ‘30s who made a was probably thinking of something like SurfWatch. 


profound remark I've never SurfWatch is an extension that lives invisibly on your Mac or PC 
forgotten: “No machine shall and automatically blocks access to any Web files or sites that contain 
contain any moving parts.” pornographic material. Naturally, it blocks the Penthouse, Playboy, and 

We haven't quite reached Hustler sites and alt.sex newsgroups. It even takes care of many of the 
this stage in computers yet. lesser-known porn pages like http://www.paranoia.com/~gyrotech 


Meanwhile, the CD-ROM is 
the best storage device we 
have — but with a single drive, 
it's a damn nuisance switch- 
ing caddies. Because any 


/pix/triggerpg. 

A team of Net-surfing college students continually trolls for smut and 
reports back to the team of SurfWatch “editors” so they can judge each 
URL and update the list of objectionable sites. “Objectionable,” accord- 


ecological niche in the com- ing to SurfWatch spokesperson Jay Friedland, is whatever the team of 
puter field is quickly filled, “parents and educators? would not want the average 14-year-old to see. 

| knew there had to be the SurfWatch also uses a second, much less intelligent method to stomp 
equivalent of a jukebox for out porn. The program scans all URLs and file names and blocks all files 
CD-ROMs. containing strings such as “XXX” or “porn.” But in addition to stopping 


Well, it didn't take long to 
discover the Pioneer drive 
with its six-pack magazine. 


t your 
kids to see it? 
SurfWatch 


helps you 


to decide 


STOPPING 
ANY TIME 
Amara 


2 


SURF @ WATCH 


ROM till 2010. 


| now have a pair of Pioneers 
so | can switch among 12 CD- 


ROMs in a matter of seconds. d x i id al di i n 
Theunitiselis rater any suspected pornography, it could also suppress discussion of the 


bulky, but it's such a conve- issues, as happened when it blocked HotWired's *Journoporn" site, 
nience that | can'timagine life Which contained no pornography but an analysis of Time magazine's 


without it. cover story on the topic. 

| have one magazine for As new sites spring up daily, SurfWatch offers a US$6 per month 
the Oxford English Dictionary, ^ subscription to an ftp site where you can get the latest list of what's 
Shakespeare, The Bible, naughty on the Net. Customizable versions of this software won't be 


Durants' Story of Civilisation, 
the marvelous 1,750-title 
Library of the Future, and 
Encarta ‘95. The other con- 
tains astronomical programs 


available until next year, which means that for now, only SurfWatch 
gets to decide what’s OK for your kids to see. 

Of course, if some seventh-grader really wants to get pornography 
off the Net, there are ways around SurfWatch - just like there are ways 


like Vistapro, Mars Explorer, for minors to buy Playboy. The program can do nothing, for example, 
Venus Explorer, The Sky for to stop e-mail attachments from schoolmates whose parents don’t own 
Windows, and Red Shift. This the smut screen. 

little lot is enough to keep SurfWatch is a leaky and imperfect filter. Yet for all its shortcomings, 
me busy until 2010. it still has one huge advantage over Senate Bill 314. You can turn it off 

~ Arthur C. Clarke whenever you want. - Andrew Rozmiarek 

DRM-624X: US$795. Pioneer SurfWatch: US$49.95, update subscription $5.95 per month, discount for schools. Contact: (800) 
New Media Inc.: (800) 444 458 6600, +1 (415) 948 9500, e-mail info@surfwatch.com, on the Web at http://www.surfwatch.com. 
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The Ultimate 
PCShop 


t least once a week, a 

crushing wave of com- 
puter catalogs threatens to 
split the welded seams on my 
rural mailbox. But one has 
become more welcome than 
others — the APS catalog. 
Its main course consists of 
Mac disk drives and mass- 
storage devices. 

While the number of items 
l've purchased from APS may 
not be statistically significant, 
l'm happy to report that each 
worked flawlessly from the 
moment | hooked it up. 

APS salespeople are 
more technically savvy than 
most. They even recommend 
less-expensive models when 
they're available. 


APS TECHNOLOGIES 


mem cc c 


Megabits for minibucks. 


The APS catalog has a host 
of hard-to-find goodies, too: 
books, data vaults, uninter- 
ruptible power supplies, high- 
quality cables, and Handeze 
gloves to "relieve hand pain." 

l ignored this last item 
until | got tendinitis. After 
weeks of rest, anti-inflamma- 
tory drugs, and use of a brace, 
Handeze cured my remaining 
discomfort. 

Best of all, APS is not so 
big that it has become stodgy. 
Printed on its recyclable boxes 
is a legend reading, "No 
Cholesterol, Dolphin Safe, 
Low in Fat, No MSG," and, of 
course, “High in Fiber." 

-Jef Raskin 


APS Technologies: (800) 
443 4996, +1 (816) 920 4109, 
e-mail sales@apstech.com. 
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Pool Hall Daze 


omewhere in the great green-felt yonder - where smoky cones of 

light fall on pristine tables and the muted clack of billiard balls 
fills the air - Minnesota Fats is smiling down on Celeris and Interplay 
Productions. This pair has joined forces to create Virtual Pool - the 
absolute, king-hell computer-pool videogame that should make most 
other pool game makers wonder why they even bothered. 

As a rule, pool and snooker videogames suck. Big time. Pool is a game 
of stance and perspective, among other things, and the typical overhead 
view presented by 90 percent of such games is wrong, wrong, wrong. 
Virtual Pool conquers flat monitor lands by treating both the pool table 
and the balls as 3-D objects to be rotated and viewed from any distance 
or angle the player chooses - from the aforementioned overhead for 
strategy’s sake to a hunkering-down-on-the-cue perspective for those 
crucial, precision cuts. 

Virtual Pool also serves as a tool for improving your real-world pool 
skills, a feat that simply hasn't been accomplished by any other product. 


Slammer 


Makes you wonder why other pool game developers even bothered. 


Features include game variations (eight-ball, nine-ball, straight pool, 
rotation), a trick-shot library, full-motion video segments with pool 
master Lou “Machine-Gun” Butera, and - the top gun here - accurate 
motion (including realistic curved paths, simultaneous collisions, and 
cue draw/follow-through/massé/english) at 30 to 60 frames per second. 
My personal favorite is the bitchin’ projected-course option that shows 
where all the balls will go if a particular shot is taken. 

The top-notch physics are assiduously anal. (Celeris used to design 
military submarine tracking software, so it has just the teensiest bit of 
experience in the area.) Balls struck with a low reverse spin slide across 
the felt before they begin to rotate, a fact sure to thrill any billiard-play- 
ing technophile. 

Virtual Pool couldn't be any more realistic if it were a fully immersive 
VR experience with goggles, pool cue, and drifts of smoke lingering 
above the table. - Chris Hudak 


Virtual Pool PC CD-ROM: US$40. Interplay Productions: (800) 969 4263, +1 (714) 553 6655, 
fax +1 (714) 252 2820, on the Web at http://www.interplay.com. 
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Little Food for Thought 


ungry for something different and thought- 

provoking on the Web? Then belly up to the 
information snack bar. In its first edition, the new 
and newsy online journal Feed brims with ambitious 
ideas, offering a refreshing mix of enthusiasm and 
skepticism toward technology. 

To the credit of creators Steven Johnson and 
Stefanie Syman, Feed's discussions and articles 
(known here as “objects”) are written by a heavy- 
weight collection of writers whose work has 
appeared in such publications as the New Republic, 
The New Yorker, Harper's, and The Wall Street Journal. 
In certain departments, the all-star team sparkles 
with feisty media critiques and great publishing 
dish. At other times, however, too much East Coast 
intelligentsia gray matter can make for a pretty 
stuffy environment. 

It's easy to feel skeptical about a site that hits 
you with the word “paradigm” three times before 
you've wandered in too deep. “On some sites you can 
download hippy-dippy fractals to your heart's con- 
tent,” the editors sniff. Too bad there's no one here 
to protect you when the content veers to 
élitist snobbery. 

A large portion of the first edition is devoted to 


Belly on up to the online info snack bar. 


Newt Gingrich, painted as the embodiment of 
What's Wrong with America. And face it, by now 
Robert Mapplethorpe and Murphy Brown have 
been flogged just as much by the left as they ever 
were by the right. 

The premise of Feed - presenting real intelligence 
and opinion “that goes beyond Net gossip or online 
promotions" - is admirable. And despite initial 
technical bugs (weird line-wrapping, general poki- 
ness), there are loads of sounds and images, the links 
are clever, and the format is easy to navigate. New 
articles are added one at a time, so issues metamor- 
phose little by little. 

Ultimately, though, it's not the form but the con- 
tent that makes a site interesting, and facile Newt- 
bashing is just as tiresome as facile NEA-bashing. 
Feed is best when it's giving you something new — 
indie pop from New Zealand, for instance, or an ongo- 
ing salon-like discussion group about reading online. 

The promise of deeper content - of pushing less- 
obvious hot buttons - is here. A place called Feed 
should offer you delectable morsels of different 
varieties, not pour too much of one thing down your 
throat. - Mary Elizabeth Williams 


Feed: http://www.emedia.net/feed/, e-mail feed@emedia.net. 


Ranting LUNAtics 


0 you ever think about 

how Martians control 
our mínds and machinery? 
Alice May Williams is one 
correspondent with such 
astronomical concerns in No 
One May Ever Have the Same 
Knowledge Again: Letters to 
Mount Wilson Observatory 
1915-1935. 

This book is a collection of 
letters written by eccentrics 
who addressed their bizarre 
and often urgent notions of 
the universe to the astron- 
omers at the Mount Wilson 
Observatory near Pasadena, 
California. Published quietly 
in 1993 by the skewed vision- 
aries at the Museum of 
Jurassic Technology — a cult 
site in Los Angeles known for 
its deadpan presentation of 
artificial science — Letters is 


No ONt May Ever 
HAVE THE SAME 
KNOWLEDGE AGAIN 


Sky follies. 


derived from their ongoing 
exhibit of the same name. 
Letters is a must-read for 
renegade cosmologists. Its 
idiosyncratic authors’ rants 
include earnest — and often 
paranoid — theories on such 
topics as celestial dust and 
“God's electrical machine." 
These extraordinary 
scrawlings — complete with 
grammatical inaccuracies and 
excessive, emphatic use of 
the UPPER CASE - expose a 
compelling stroke of true 
LUNAcy. - Sarah Borruso 


No One May Ever Have the 
Same Knowledge Again: 
Letters to Mount Wilson 
Observatory 1915-1935, 
edited by Sarah Simons: 
US$9,95. Museum of Jurassic 
Technology: +1 (310) 836 
6131, fax +1 (310) 287 2267. 


Ingrid Does Sweden 


ixty years ago, the Swedish film industry was a rather sleepy place 

with a low global profile. Then a young cherub-cheeked actress, 
playing a maid in a wacky hotel, walked onscreen in a little comedy 
called The Count of the Old Town, and a star was born. Her name was 


Ingrid Bergman, and the rest, of course, is film history. 


Cinephiles will remember Bergman as one of Hollywood's most 
versatile leading ladies, earning three Oscars (Gaslight, Anastasia, 
Murder on the Orient Express) and immortality as the female lead in 
Casablanca. Yet even the most ardent film buffs may be unaware of her 
roots in Swedish cinema. In celebration of 60 years of Ingrid Bergman 
onscreen, World Artists Home Video is releasing /ngrid Bergman in 
Sweden, an eight-video collectors series featuring the star's earliest 


work during 1955 to 1940. 


Transferred from archive-quality prints with enhanced subtitles, 
this octet is a delight. Of particular interest is Bergman's 1957 drama 


So, where was Ingrid before Casablanca? 


Intermezzo, which brought her to Hollywood to reprise the role of a 
love-swept pianist in David O. Selznick's remake. (Film scholars gener- 
ally peg the original Swedish version as superior to Tinseltown's redo, 
both in overall production quality and in Bergman's performance.) 
Also noteworthy is the original film version of A Woman's Face, with 
Bergman as the bitter disfigured female who finds love and a new life 


with the help of a dedicated plastic surgeon. 


Lesser known, but well worth viewing, are titles like Dollar, with 
Bergman tangled in a trio of couples who all suspect their spouses 
of having affairs with each other, and Only One Night, a frenetic film 
about illegitimacy and adultery that shocked bluenose American cen- 


sors when it was first shown in the US. 


Even if you have never heard of Ingrid Bergman, it is easy to spot her 


star quality in these once-obscure productions. - Phil Hall 


Ingrid Bergman in Sweden: US$119.98 for the set, $19.98 for individual videos. World Artists Home 


Video: (800) 821 1205, +1 (213) 933 7057, fax +1 (213) 933 2356. 


Print Media Is (Not) Dead 


lectronic publications are multiplying like a 

bunch of love-struck rabbits, so traditional maga- 
zines are going the way of the dodo, right? Don't 
hold your breath. Publishers of paper-based con- 
sumer mags (as opposed to publications built from 
bits) put out a record 800-plus new titles last year — 
but who's counting? Samir Husni is. 

An associate professor of journalism at the Univer- 
sity of Mississippi, Husni has been keeping track of 
magazine launches for 10 years. His methods are 
decidedly low-tech. At least once a week, he drives 
from his home in Oxford, Mississippi, to the big city 
of Memphis, Tennessee, where he goes magazine 
hunting at a few local newsstands. His students help 
him with his never-ending quest, and Husni has 
correspondents all over the country who make sure 
that Mr. Magazine doesn't miss the exciting début 
issue of Cincinnati Wedding. 

Until this year, the professor's Guide to New 
Consumer Magazines was a stern-looking, uninviting 
report. But for the 10th anniversary edition, Hearst 
Magazines Enterprises turned the annual reference 
work into a hardcover consumer book with a glossy 
jacket. It now even contains a full-color chapter 
with the 50 ^most notable launches of 1994" — six 
of which (Family PC, Family Computing, Home PC, 
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Samir Husni's guide to magazines just keeps getting bigger. 


Inter@ctive Week, NetGuide, and Computer Life) rep- 
resent the frenzy with which publishers are trying to 
keep PC users hooked on carbon, not Web pages. 

In all, 41 computer-related consumer magazines 
were born in 1994, double the average for the period 
1988 to 1993. 

Husni's book, which also lists comics, Gen-X rags, 
and racy newcomers such as Qui Presents: Women in 
Prison (described as "alleged letters from women 
behind bars") and Plump and Pink ("wide-body babes 
in XXX action"), is a monument to the niche philoso- 
phy that publishers started to embrace in the early 
'80s. The different-strokes dictum, alive and well in 
magazines and on the Net, is something that hasn't 
translated to TV or radio. Husni, then, has reason to 
celebrate even the most marginal-sounding new 
titles. Finch and Canary World, anyone? How about 
Tattoo Guru or Great Sea Sagas of WWII? 

The fact that a large percentage of new periodi- 
cals fold after just a few issues doesn't faze Husni too 
much. As he happily maintains, "Magazines prove 
that the real information highway was, is, and will 
always be found on their pages." 

— Rogier van Bakel 


Samir Husni's Guide to New Consumer Magazines: US$49.95, 
Hearst Magazines: (800) 288 2131, +1 (212) 261 6708. 
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Retro Writo 


here are times when 

society needs a touch of 
something forlorn to orches- 
trate innovation. In this case, 
that dejected something is 
polyester. Tom Jones's jump- 
suits are back? you ask. Not 
exactly. The “wonder fiber" 
of the ‘70s has given birth to 
something with more of a 
shelf life: polyester paper. 

Unlike tree-based paper, 
Reuse-A-Page is a glossy, 
opaque synthetic that can be 
used and reused thousands of 
times. It works in any copier, 
fax, or printer. 

Pulp mill workers will want 
to hang onto their day jobs — 
this polyester Wunderpaper 
won't be replacing traditional 
paper for most print jobs, as 
copiers and laser printers use 


Polyester printables. 


dry ink that sets permanently. 
But it does an excellent job as 
a desktop scratchpad or 
reusable fax form. For faxes, 
just print a permanent fill-in- 
the-blank sheet and scribble 
your messages using a water- 
soluble pen. Ink wipes off 
with a moist cloth. 

This “recyclability” would 
probably sit well with Alexan- 
der Muirhead, who developed 
the first commercial fax 
machine in 1947. He'd likely 
be wracked with guilt at the 
sight of his invention spawn- 
ing millions of pieces of paper 
that are printed, faxed, and 
immediately discarded. 

— Roderick Simpson 


Reuse-A-Page: US$40 for 50 
sheets. Reuseables: +1 (818) 
878 9966, fax +1 (818) 878 
0414, e-mail reuse 1@aol.com. 
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Video Takes Flight 


Fo most people, being on the road takes them away from the comforts 
of home. Even the most action-packed vacation includes hours of 
tedium sitting trapped in a hotel room or rubbing shoulders on a plane 
with sweaty businesspeople and colicky babies. 

If videogame giant Nintendo has its way, its Nintendo Gateway Sys- 
tem will help you while away the time. Gateway is an “interactive multi- 
media” service that's finding its way into airplanes and hotels, which 
are wired as mini-networks to feed individual seats and rooms. 

Gateway's benefits are especially apparent on an airplane. On a 
recent flight to the East Coast, I merrily jammed for an hour with the 
Super Mario All-Stars on the LCD screen in the seat-back in front of me. 
Flying first class garners an even cooler armrest display. Menu naviga- 
tion and gameplay are accomplished through a basic game control pad. 

If videogames aren't your cup of tea, Gateway offers a variety of enter- 
tainments, such as CD-quality music and a movie library. The selection 
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Are your bags onboard or back at the terminal? 


and quality are a marked improvement over the aural and physical 
torture inflicted by the tubular headphones most airlines foist on you. 

Gateway isn't just entertainment, though. You can also duty-free shop 
and check out weather and travel information. Baggage tracking is 
offered on some flights. It wasn't on mine, but I didn't really want to 
know if my bags were en route to Yorkshire instead of New York. 

If you aren't familiar with a particular game that's offered, Gateway's 
lack of a gaming manual may leave you stumbling over which button 
does what. Ah, the price of being entertained on the move. As long as 
they can keep the pilots, front-desk employees, and ship captains from 
indulging, I can live with it. - Andy Eddy 
Nintendo Gateway System: price determined by carrier. Available in 120,000 hotel rooms in 
North America and the UK, and on select Northwest, Air Canada, China Airlines, Virgin Atlantic, 
Singapore Air, and soon British Airways flights. Nintendo: +1 (206) 882 2040. 


HTML Literate in a Week 


Y have no idea what HTML or http://www 
.netaddress.com means, but someone has ordered 
you to create Web pages. So what? With Laura 
Lemay's book Teach Yourself Web Publishing with 
HTML in a Week, all will become clear. 

This guide shows you how to create your own Web 
pages on any computer, and it does so with a friendly 
and accessible style. Even those experienced in HTML 
and things Weblike will find the book useful. As the 
owner of a Net consulting business, l've bought this 
book for all our designers and programmers. 

The book is divided into seven "days"; each chap- 
ter-day takes you further along in the process of 
creating Web documents and posting them on the 
Net. This includes nuts and bolts like how to put an 
image in a page, create links, and designate boldface 
text. It also provides some excellent design discus- 
sions and shows diverse examples, ranging from a 
company-profile Web site by The Foozle Sweater 
Company to a reference guide called An Encyclopedia 
of Motorcycles to a catalog for Susan's Cactus Gar- 
dens. Each example illustrates the page maker's 
different requirements and the successful approach- 


NATIONAL BESTSELLER! 


WEB PUBLISHING 
with HTML 


Caught in a web of HTML confusion? Here's your escape. 


es they took. In addition to the design and creation 
of hypertext pages, the book covers finding a 

Web server, using scripts and forms, and mastering 
special editor programs to make creating Web 
documents easier. 

Lemay is a highly skilled technical writer who 
gives clear explanations without delving into impen- 
etrable techno-jargon. The design of the book is also 
a pleasure - graphic examples and side bars are 
intelligently used and constructively placed. 

If you're in a jam about setting up a Web site, 
invest in Teach Yourself Web Publishing with HTML in a 
Week before you call a pricey Internet consultant. 
Then, when you're up to speed on the basics, move 
on to Lemay's Teach Yourself More Web Publishing 
with HTML in a Week. At http://slack.Ine.com/lemay/, 
you'll find the author's home page, ordering infor- 
mation, and a sample chapter from the book. 

- Matisse Enzer 


Teach Yourself Web Publishing with HTML in a Week, by Laura 
Lemay: US$25. Teach Yourself More Web Publishing with HTML 
in a Week: $29.99. Sams.net Publishing: (800) 428 5331, +1 
(317) 581 3500, on the Web at http://www.mcp.com/cgi-bin 
/do-bookstore.cgi/. 
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OU want them screaming 
chrough eyberspace 
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You want an ISDN modem. Your end users have figured out how to use their 

modems to do more than just check their e-mail. So you got them ISDN 

lines. And now you need some ISDN modems (aka terminal adapters). Well, 

we make a whole line of them, including the hot new purple BitSURFR™” 

They'll have your end users sending everything from video clips to 297-page 

documents back and forth in no time. (Four times the speed of most analog 

modems, to be exact.) Which should serve to keep them quiet. At least for (AA) MOTOROLA 
a little while. For details, please call 1 800 766-4883. 


http: //www.mot.com/MIMS/ISG/ 


Alaa available in black for those who have to work in stuffy corporate offices 
Mutorola A& and BASURER are trademarks of Motorola, Inc. 


Terry Riley 


In C: 25th Anniversary Concert 
New Albion 
Access Code 1209 


any believe that /n C crystallized and formally 

launched the minimalist movement. This excep- 
tional recording re-emphasizes its stature in 20th- 
century music. When Terry Riley penned /n C, there 
was a grand convergence on the West Coast in the 
'60s. The fertile California avant-garde scene (which 
included Lukas Foss and electronic-music pioneer 
Morton Subotnick), a resurgence in Eastern music, 
and psychotropic drugs all combined to stimulate 
and influence Riley. 

In Cremains a universal classic for its open-ended, 
ludic nature. The score sets forth 53 short phrases to 
be played by every member of the ensemble, as well 
as “the Pulse” - a part in which high Cs are played, 
usually by piano, in a monotonous stream of eighth 


RILEY 


25TH ANNIVERSARY CONCERT 


NEW ALBION RECORDS 


notes throughout the performance. The order of the 
53 phrases is unchanging, but each can be repeated 
as many times as the musicians desire. In C ends 
when all the players have arrived at the last figure. 
No two performances are alike, and the attentive 
interplay between ensemble members is crucial to 
pulling the piece off. 

The joys of this 25th Anniversary recording are 
manifold: it is substantially longer than earlier 
recordings, and the ensemble here bulges with 31 
members, including Riley, Jaron Lanier, Henry Kaiser, 
and members of the Kronos Quartet. This version is 
saucy and sensuous, rich with reed instruments and 
percussion. Following any one instrument's excur- 
sion through the piece is like tracing the elegant 
gearwork of a precision watch. 

With its innovative methodology, /n C has con- 
tributed to countless aspects of contemporary classi- 
cal and popular music and aided in the birth of the 
ambient genre. Within its pockets of dissonance and 
consonance, its pauses and surges, are musical quin- 
tessence and divine proportion. - Alan E. Rapp 


WIRED. OCTOBER E995 


Sister Machine 
Gun 

Burn 

Wax Trax!/TVT 

Access Code 1210 

It's ironic that one of the first 
bands to mix industrial and 
rock would veer off the path 
just when like-minded bands 
such as Filter and God Lives 
Underwater emerge. But Sis- 
ter Machine Gun has always 
been one step ahead (mean- 
ing Filter and God may soon 
embrace industrial's dance 
and traditional sides). The mix 
of springy, electro rhythms 
and pots & pans-sounding 
percussion with distorted 
vocals, rock guitars, and 
sound effects creates another 
impressive and forward-think- 
ing disc. — Paul Semel 


Various Artists 

The Silences of the Palace 
Caroline Records 

Access Code 1213 

Rare indeed is the film sound- 
track that exemplifies a 
nation's musical heritage, and 
rarer yet are any samplers 

of traditional Tunisian music 
on US labels. This haunting 
collection, able to exist 
independently from its 
eponymous film about the 
powerlessness of women 

in Tunisian society, mixes tra- 
ditional lute-flavored tunes 
with contemporary pieces 
composed by Anouar Brahem 
in an Arabian-minimalist- 
ambient vein. Fourteen-year- 
old vocalist Sonia Laraissi — 
singing with an acoustic folk 
ensemble and a cappella — 
amazes with smoldering 
fervor. - Norman Weinstein 


John Pisano 

Among Friends 

Pablo 

The consummate rhythm gui- 
tarist, John Pisano has laid the 
foundations for more burning 
jazz recordings than he can 
remember. Stepping out of 
the shadows with his own 
release, Pisano checks back 
with those guitarists with 
whom he most enjoyed per- 
forming, coming up with an 
album that emphasizes the 
subtleties of his genre. From 
Brazilian to funk to straight- 
ahead swing, Pisano enlists 
the talents of Lee Ritenour, 
Joe Pass, Ron Affif, Dori Caym- 
mi, and Ted Greene for a 
lengthy set of six-string bliss. 
— James Rozzi 


David Tronzo and 
Reeves Gabrels 
Night in Amnesia 
Upstart Records 

Access Code 1214 
Improvisation and experimen- 
tation are the cornerstones 
of this collaboration of slide- 
guitar master David Tronzo 
(Lounge Lizards, Spanish Fly) 
and Reeves Gabrels (David 
Bowie, Tin Machine). Though 
basically an avant jazz album, 
some of the tracks are based 
in jazz, Delta blues, and rock, 
overlaid with avant jazz ‘tude 
and flavor. What's amazing is 
how well the more traditional 
songs mesh with the less- 
structured, experimental 
pieces, and how comfortable 
the players sound in each 
style. Check out the radical 
deconstruction of “A Night in 
Tunisia.” — Peter L. Herb 


Hans Reichel 

Lower Lurum: A Guitar 
and Daxophone Operetta 
Rastascan 

Access Code 1211 

Hans Reichel, instrument 
inventor and free improviser, 
has been making his own 
unique, mysterious, and fasci- 
nating music for more than 20 
years. Reichel's guitars and 
guitar-like instruments are 
most frequently tapped (he 
was doing it long before Eddie 
Van Halen or Stanley Jordan), 
and his “Daxophone” is a truly 
wondrous creation: a thin 
strip of wood played with 

a violin-type bow. It yields 
entirely unexpected sounds — 
nearly vocal yelps, squeals, 
cackles, and howls — and vir- 
tually sings. Treat yourself to 
something marvelous and 
special. — Dean Suzuki 


Rachel’s 

Handwriting 
Quarterstick 

Access Code 1215 

The hand-printed packaging 
and cover, adorned with a 
gravestone rubbing, offer 
clues that Handwriting is 
something different. Dipping 
into classical, lounge, and 
ambient, this unorthodox 
cast — violist, pianist, various 
symphonic musicians, and 
members of Rodan and Coc- 
tails — mixes poignant, lyrical 
études and cello-and-bass 
duets with exotica and hints 
of Ry Cooder. The resulting 
musical themes are woven 
across seven tracks. Secretive 
and mysterious, Handwriting, 
like a poltergeist haunting a 
beautiful old house, is appeal- 
ingly opaque. - Colin Berry 


Nino Rota 

Music of Nino Rota 
Orchestra Filarmonica 
della Scala; Riccardo Muti 
conductor 

Sony Classical 

Access Code 1212 

Italian composer Nino Rota 
(1911-1979) is best remem- 
bered for his quirky scores to 
the films of Federico Fellini, 
but he wrote other types of 
music as well, The full-length 
ballet La Strada, based on 
Fellini's famous movie, 
borrows themes from several 
of Rota's soundtracks while 
introducing much new mater- 
ial to accompany the action of 
the dance. The angular but 
tuneful Concerto for Strings is 
from the other world of 
abstract concert music; Rota 
was equally at home in both. 
- Bryan Higgins 


Various Artists 
Environments 

Think Communications 
Access Code 1216 

Now that pop-ambient music 
is relatively mainstream, 
much of the pressure is off 
musicians to create new 
hybrids (read: ambient dub, 
ambient jungle, ...) to vali- 
date the movement. The 
recent direction of progressive 
techno angles toward simpler, 
unadorned styles. Classic 
ambient music — or ambient 
without the gimmicks — is 
what you'll find on Environ- 
ments. This Australian compi- 
lation features majestic com- 
positions with just enough 
low-key melodies to merit 
repeated listenings. For the 
connoisseur of the pure, sub- 
tle, future groove. 

— Scott Taves 


DENSA 


Microwave o' the Month 


LISA SEAMAN 


MICROWAVED CD 


Barry Manilow 

Singin' with the Big Bands 

Arista 

It's schlock squared: king of '70s schlock meets classic '40s 
schlock. For the record, Barry, | sent you away. — Mandy e 
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t the beginning of each music review, you'll 

find a four-digit code for each album. To hear 
sample cuts, dial the 900 number above, entering 
this code when prompted. You'll hear up to three 
minutes of music, at 95 cents per minute. To fast 
forward, punch 3; for louder volume, 4; softer, 5. 
To use Music Access, you have to be 18, havea 
touch-tone phone, and dial from the US. 
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Red Rob the ROM 


Es the film Rob Roy 
was a true test of my 
mettle: there | was, fighting to 
keep my butt in the theater 
seat while ignoring every fiber 
in my being screaming (in 
their finest brogue), “AAAAA- 
RRRrrrrrgggghh!” Thankfully, 
Rob Roy Legend of the Mist — 
the movie's digital counter- 
part — is much easier to take 
sitting down. This CD-ROM is 
free of the predictable Holly- 
wood twists the celluloid 
version succumbed to. 

From the opening page, a 
torch-lit chamber brings you 
to one of the most visually 
stunning areas — the Aerial 
Highlands. Careering over 
misty green hills, you dip 
into valleys of meandering 


Dead men wear plaid. 


streams and primeval lakes. 
Flying graphics appear to 
transport you to other areas. 
Deeper in, you'll find more 
treasures, from an illuminat- 
ing historical perspective to a 
study of various clans. For 
example, you'll discover lurid 
details of ol’ Rob's less saintly 
side — such as how he pil- 
laged neighbors who refused 
to pay him for “protection.” 
Legend of the Mist is 
neither as glitzy nor as entic- 
ing as the product verbiage 
suggests (heh ... show me one 
that is). But it is well worth 
sitting comfortably in your 
chair for the entire show. 
— Kristin Spence 


Rob Roy Legend of the Mist PC 
and Mac CD-ROM: US$29.99, 
MGM Interactive: (800) 646 
5808, +1 (310) 449 8959. 
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Spacemuffins 


t's hard not to love musical instruments called Spacemuffins. Manu- 

factured in a 97-year-old mill in Kent, Washington, Spacemuffins 
possess the look and feel of an acoustic drum kit, using built-in elec- 
tronics to trigger thousands of digital drum sounds stored in a MIDI 
sampler or a percussion module such as the Alesis D4. Granted, 
absolutely anything can be rigged to trigger the sound of your choice. 
(Pve seen guys putting a new spin on that Chinese water torture of rock, 
the drum solo, by pounding on a life-size photograph of a drum kit - 
with electronic sensors hidden underneath.) So, what's special about 
Spacemuffins? 

Well, other digital drums have rubber or plastic pads designed to 
minimize vibrations. To someone used to playing traditional hoops 
covered with skin, those pads feel rigid and lifeless. 

So? you shrug. Just put triggers on an acoustic drum and enjoy the 
best of both worlds. Nope. That setup is highly susceptible to sympa- 
thetic vibration. The drum head and shell, after being hit, generate 


Digital drums without the crummy vibes. 


natural reverberations that often cause the trigger to fire again after the 
stick's initial impact. Even the resonance from a PA system can set it off. 

Not so with Spacemuffins. By applying a secret combination of resin, 
silicon, and layers of foam to the interior of the hand-finished maple, 
birch, or wood-composite shells, inventor and manufacturer Al Adinolfi 
ensures that drummers can access digital sound without sacrificing 
the acoustic feel. 

Adinolfi, who has built about 650 kits since the launch of Space- 
muffins in 1991, claims that the drummers for Soundgarden, Queens- 
ryche, and Mother Love Bone are among satisfied users. He's not afraid 
to ruffle the feathers of would-be clients, either. For instance, he has 
little patience for purists who want “authenticity” and “honesty” from a 
drum. “Go hollow out a log and beat it with a stick,” he snarls. 

Not that Adinolfi doesn't have his sunny side - he can tell classic 
drummer jokes with the best of 'em. His favorite: *Why did God give 
drummers two IQ points more than a horse? So they won't shit on the 
street during a parade” - Rogier van Bakel 


Spacemuffins: starting at US$1,199 for a five-piece kit. AP/Boom Theory: +1 (206) 850 8656. 
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Breathing Fire into Saturn 


Poe Dragoon shows what Sega's 32-bit Saturn 
is really capable of. Like many games, it begins 
with a killer opening sequence of full-on 3-D- 
rendered beasties and effects galore. But for once, 
these visuals continue in the hyper-vivid, hallucino- 
genic landscapes of the game. This is a kick in the 
butt the tired shooter genre badly needed. 

Even more remarkable for the normally brain- 
dead videogame industry is the game's engaging 
story line. 

In Panzer Dragoon, the 31st century is a bummer: 
humankind has screwed things up by creating 
legions of freaky bioweapons in all shapes and sizes. 
Commandeered by an evil band of humans called 
the Imperials, the darned things rebelled and now 
civilization teeters on the brink of extinction. 

You play a nice guy who chances upon a blue 


Kicking butt with Sega. 


dragon and its fatally injured pilot. Before the 
pilot kicks off, he clues you in to the Imperials' plan 
and his aborted mission to stop them. Now the 
dragon's yours - so strap on your cyberchaps and 
take to the skies. 

What follows are seven frantic levels of 360- 
degree blasting aboard your trusty mutated steed 
as you single-handedly attempt to save the world. 
You can lock on to as many as eight targets at once - 
atactic you'll soon realize is necessary to do as 
often as possible. These are some epic scale bio- 
mechanical nightmares. 

Hard-core gaming masochists may not find Panzer 
Dragoon rigorous enough, but for the other 99 per- 
cent of us, it's a joy to behold. Welcome to the next 
level, indeed. - Scott Taves 


Panzer Dragoon: US$59.99. Sega of America: (800) 733 7288, 
+1 (415) 508 2800, e-mail segasaturn@segaoa.com, on the 
Web at http://www.segaoa.com/. 
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When the 
Lights Go Out 


ivilizations don't collapse 

suddenly. They sink 
subtly into the muck — so 
gradually that you can almost 
pretend it isn't happening. 

In Octavia E. Butler's novel 
Parable of the Sower, a civiliza- 
tion goes under once and for 
all, dragged down by poverty, 
crime, drugs, and people who 
just don't give a shit. 

Butler's heroine, Lauren, 
lives in a tiny walled enclave 
in a remote LA suburb with a 
handful of families. Economic 
hardship has divided the 
country into those existing 
inside walled communities 
and those outside. 

One night, the outsiders 
descend on Lauren's neigh- 
borhood. Turned out, her life 
becomes a struggle to keep 


World: 0. Hope: 1. 


from getting raped or killed. 

Butler's world isn't so 
different from ours: she's just 
taken our social ills and given 
them a little push. 

On its face, Parable is a 
simple version of a classic 
sci-fi theme: a band of plucky 
adventurers endure the 
collapse of civilization and 
start anew. It is also a chilling 
cautionary tale. 

In the end, it proves to be a 
parable indeed. Even in bleak 
times, there's cause to hope 
and even rejoice. Individuals 
may fall by the wayside, but a 
few seeds will land on fertile 
ground and again spring up 
to bear fruit a hundredfold. 

— Robert Rossney 


Parable of the Sower, by 
Octavia E. Butler: US$5.99. 
Warner: +1 (212) 522 7200. 


Coco Conn Brenda Laurel 


README Onthe bookshelves of the digerati 


Filmmaker and Siggraph/SigKids organizer COCO CONN claims she's most 
interested in "ideas we can't see on paper." Nevertheless, she is also a vora- 
cious reader. (See "Coco's Channel," Wired 2.04, page 58.) 

A Pattern Language: Towns, Buildings, Construction, by Christopher Alexan- 
der et alia. "This book is about building and architecture, but it's also 
very much about who we are and how we live with each other. Histori- 
cally and across cultures, almost all communities have included public 
places where people can relax, places of holy ground, places where 
people congregate - like a town square. But our society mainly builds 
shopping malls, which shelter us from our community's problems like 
homelessness and pollution. And now we're rushing off to build cyber- 
space when so few people recognize the problems of our real spaces." 
A fellow at Interval Research, BRENDA LAUREL has been at the forefront of 
the virtual reality field since the early '80s. 

The Silence Now, by May Sarton. "I've been a die-hard fan of May Sarton 
since a lover introduced me to her novel Mrs. Stevens Hears the Mer- 
maids Singing in the late ‘70s. l'm impressed by her personal courage, 
her embrace of solitude, and her ability to be both vigorously present 
in a moment and to simultaneously engage in contemplation of it. 
Reading her poetry is an excellent form of meditation." 

Into the Nebula, by Gene de Weese. "This was not one of the best, with a 
very predictable plot and not much character development. | have read 
every Star Trek novel and have a complete collection of first editions." 


John Seabrook Bill Nye 


New Yorker staff writer JOHN SEABROOK writes about technology, from 
bioengineered tomatoes to his e-mail correspondence with Bill Gates. His 
first book, a personal narrative of his travels in the world of computer 
networks, will be published by Simon & Schuster in 1996. 

The Journals of Lewis and Clark, by Meriwether Lewis and William Clark. 
"Lately, | have been reading personal narratives of 19th-century 
Americans in the West. These books provide an interesting perspective 
on the promises of the digital frontier and help me pick out what it is 
about my experience that's universal, or at least American." 

The Well. "Probably half my reading time is spent reading threads on 
The Well. These tend to be nonlinear with lots of feedback loops and 
often end up eating their own tails. It's like reading modernist works 
such as Italo Calvino's The Castle of Crossed Destinies." 


Scientist and comedian Bill Nye stars in the award-winning TV show 
Disney Presents Bill Nye the Science Guy. Tune in weekly to learn about 
magnetism, wind, and what Aretha Franklin has to say about garbage. 

Or surf over to http://www.seanet.com/vendors/billnye/nyelabs.html. 
Pale Blue Dot, by Carl Sagan. “| loved this. It's about the future of the 
human species. His theory is that eventually the sun is going to 
explode, which is probably true. He questions whether or not humans 
will be around then. Sagan points out that humans are always trying to 
look over the next hill, go across the ocean and to the Moon." 

Team Roping, by Leo Camarillo. "Camarillo is a champion calf roper. Like a 
shortstop, he has to throw very accurately and very quickly - and he's 
on horseback. But | love knots." 
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"The most important 
book on how science 
is done since 
The Double Helix." 


—New Scientist 


THETHIRD 
CULTURE 


IND THE 
EMT VY TI FIC 
ERTO LUTION 


JOHN 
BROCKMAN 


growing number of 
scientific thinkers are 
learning that by presenting 
their thoughts artfully for 
nonexperts, they can achieve 
a clarity of thought that 
illuminates the questions for 
everybody, scientists 
included. What a feast!” 


—Daniel C. Dennett 


Wrs a very healthy trend 
that we are now seeing, with 
serious scientists once again 
writing about their work, 
dealing with the public 
directly, as well as through 
journalistic intermediaries.” 


—Murray Cell-Mann 


"TIA third culture is a 
very powerful idea.” 


—Stephen Jay Gould 


Captain's Log 
Statins sotare with Artificial Gardening 


style? l'm afraid so. Now : vere t 
ired of being just another restless nomad, wandering the deserts of 


even / no longer have an i 
eto ic a messy life. the World Wide Web? Perhaps it's time to move on to the next stage With 0 pe n Eyes 

StarDate, currently Num- of human civilization - settled agriculture. Rest your weary bones at the hen it comes to appreciating art, I'm pretty 
ber One at the Deadpan Tele-Garden, an interactive Web installation from a team of artists, V V much on the level of a child. So it seems entire- 
Starfleet Command School robotics experts, and computer scientists operating out of the University ly appropriate to go along for the ride as my 5-year- 
of Computer Customizing, of Southern California School of Engineering. old daughter tries her hand at the With Open Eyes 
combines a tight calendar/ In the Tele-Garden, a state-of-the-art robotic arm - manufactured by — CD-ROM, jumping effortlessly from a Winslow 
reminder/name list package A dept Technology - hovers above a real-life circular garden planted at Homer painting to an African ceremonial mask. 
with attractive displaysffom eC Observers peering in via Web video stills can manipulate the arm There are no written instructions, but a help 


Star Trek: The Next Generation. 
Have your scheduling soft- 
ware look (and sound) like a 


feature and a simple interface make for easy naviga- 
tion among 200-plus paintings, sculptures, and 
other works from the Art Institute of Chicago. The 


by pointing and clicking on a schematic of the garden. If you’re a regis- 
tered member, you can water the greenery and plant seeds. You can also 


display from a Klingon, link your Web page to a plant. global sampling spans 5,000 years, and a click of the 
Federation, or Romulan Tele-Garden is part of USC’s ongoing exploration of the stages of mouse shows you graphically when (on a time line) 
starship. Control panelscome humankind using the metaphor of cyberspace. “This project explores a and where (on a world map) the work was created. 
alive with shifting alpha- post-nomadic motif where planting and agriculture require spatial and Click on the map or time line to see other art from 
numeric displays, Federation temporal continuity,” reads a blurb on the page. the same geographic region or historical period. 


seals, Enterprise blueprints, 
and deep-space fly-throughs. 
A fancy background 


My daughter is mostly interested in checking out 
the camera icon, which allows her to take a snapshot 
of an artwork and then rearrange the pictures ina 


Treks keep track. Here's an art gallery your kids will want to explore. 


virtual scrapbook. There are also games correspond- 
ing to each work of art, such as finding a specific 
detail in a painting or connecting the dots to outline 


function allows you to imprint 


the impressive full-screen Green thumb? Log on to http://www.usc.edu/dept/garden/ and water a shrub. 
calendar onto your desktop 


so you can see it behind other One of the Tele-Garden team leaders is Ken Goldberg, an assistant the shape of a sculpture. 
active windows. StarDate’s professor of computer science at USC. Previously, Goldberg and his With Open Eyes is a fun introduction to visual 
full-color displays are sharp colleagues struck gold on the Web with an interactive installation that art, neither too preachy nor pedantic. The brief 
and gorgeous - they look allowed visitors to dig through a sand-filled “archaeological” site and re leave many — CÓ : 
especially slick on color excavate buried treasures. unanswered, inviting viewers toindee open their 
laptops A : GR : : eyes" and explore the visual landscapes. It's ideal for 
propor That was the Paleolithic period - a nomadic time, which, according to 5 
imati ^ E E 8- to 14-year-olds. Adults, though, will probably 
Eventheanimationsand ^ Goldberg, is precisely where the Web is now. 

ambience ed eter tant 8, 1S p Ly w . : ; want a little more meat on the bone. A few of the 
tdde Toe A A AA The Tele-Garden is meant to represent the next era in human civi- audio effects wear thin, such as the announcer who 
And Warde like diese dont lization, the Neolithic, when hunters and gatherers settled down and clears his throat every time you click on the lips icon 
come easy for a guy like me — started to grow things, thus giving birth to civilization. for information. ; 
is a practical, flexible organiz- Even with the Tele-Garden’s 500-plus registered users, overplanting When I try accessing background text ona Japan- 
ing tool. It’s the only logical shouldn't be a problem. The team will relocate existing flora, explained ese tapestry, my daughter will have none of it. Guess 
choice for PC-using Trekkies. | Goldberg, and then encourage members to plant vegetables. Once the I'll have to book my own time for With Open Eyes. 
~ Chris Hudak plants are mature, it's time for them to go. “Or” Goldberg says, “we may _ ~#m Metzner 
StarDate for Mac or Windows: just eat the stuff” - Andrew Leonard With Open Eyes Mac and Windows CD-ROM: US$39.95. 
US$19.99. Berkeley Systems: The Tele-Garden: An InterActive Installation on the Web. Co-directors: Ken Goldberg and Joseph idcm ax ieri (800) 446 2001, on the Web at http// 
(800) 344 5541, +1 (510) 540 Santarromana. Project Team: George Bekey, Steven Gentner, Rosemary Morris, Carl Sutter, Jeff pa AJET E 


5535, fax +1 (408) 655 6071, Wiegley. University of Southern California: on the Web at http://www.usc.edu/dept/garden/. 
e-mail cs@berksys.com. 
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l've got a new toy 
MM |] that lets me have a blast 
i. P e E 4 ! with all the videos I've shot. 


.RERRERRR 1 "URRRRRRRRRRRR MALA It copies whatever scenes | want to the PC, 
then lets me make movies like a real pro. 


Transitions, flying titles, slow motion, 
music, narration, and tons of other tricks 
, you see in films and music videos, 
is . I'm doing from my desk 
Twerkidx =. 
| can even make a great quality tape 
i to play on the VCR. 


1 But the best effect of all 
: is that | made my best friend 


Bm 


feel ten feet tall. 
What kind of people design this stuff? 


ac 


Preview Reveal's Video Artist" (and over 100 other exciting 
Heveal upgrades) at most major computer retailers. To learn 
more about us, zoom over to our Web site at 
http://www.reveal.com 


RAVAL 


THE POWER OF COMPUTER UPGRADING” 


O 1995 Reveal Computer Products, Inc. All rights reserved. 
For information call (818) 704-6300. 


Vintage caps and sportshirts, 
garment-dyed Ts and sweats. 
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clap off 


Y swallow 


Shankbone 


Fine Apparel for 
Degenerates 


For a catalog and a sticker: 


617-964-0004 * BoneLine@aol.com 


1. Quantifying the Net ve 
Perhaps what makes the Net so exotic, sprawling, and resistant to con- 5 
trol is that its inhabitants and content have never been enumerated. Mer 
Net users’ identities are disguised by cryptic e-mail addresses, and the 
Net's content is known more by hearsay than by any master index. This 
isn’t going to last much longer. As businesses move onto the Net, their 
first instinct is to map it. Hence the hype surrounding everything from 
Web-user tracking to demographic studies to smart indexes. The Net is 
going to start all very different - and a lot more prosaic. 


2. Web Chat 

Watching the World Wide Web develop can give a network old-timer a 
profound case of déjà vu. After all, many of the developments being 
heralded as groundbreaking are simply old technologies resuited for 
the Web. Take multiuser real-time chat. Time-sharing computer systems 
have offered sophisticated chat systems since the 1970s. Now, a quar- _ 
ter-century later, Web chat windows are being promoted as a break- 
through innovation. OK, they've added some cheesy graphics into the — 
mix, but is that all we get from 25 years of exponential progress? 


This Month's Hype Level Expected 

Overhyped Memes Level Last Month Lifetime 

. Quantifying the Net dy 0 18 months - 

Web Chat Y O | 3month 
.— US Postal Service E-mail Y) 0 6 months — — 

_ Software Mpeg O z 4months 

- Cybercafés Ss dy 1 year 


O =Embryonic meme v = Meme on the rise di = Mass-media meme Q&S = About to die from overexposure 


HYPE LIST 


3. US Postal Service E-mail 

Late as usual, the US Postal Service has finally announced its intention 
to enter the world of electronic communications. The plan is to provide 
a digital authentication service to confirm that an electronic letter 
came from the address attached. But the beauty of good cryptography 
is that no third party needs to intervene. Even if it were convenient to 
have such a clearinghouse, why make it the US Postal Service? I'd trust 
a no-name DES long before I'd trust the post office with ns e-mail. 


4. Software Mpeg 

Despite the availability of cheap microchips that implement mpeg 
video compression, Intel continues to advocate using software for this 
task. Intel's ulterior motive? To drive up demand for its fastest and most : 
expensive processors - required for fast software compression. The ; 
hidden danger is that Pentiums aren't nearly fast enough for real-time 
mpeg encoding or editing. That means most of us would end up as 
prone consumers of video on the infobahn. 

5i EEN 

Two of the biggest trends of the mid-'90s have to be the explosive 
growth of the Internet and the meteoric rise of café culture. That makes 
a synergistic combination - cybercafés that serve up Net access along 
with your latte — inevitable. It doesn't, however, make it a good idea. 
After all, cafés are one of the few places where people still hang out — 
and converse with strangers. Besides, hooking cafés up to the Net is 
just going to mean more Angst-filled rants on Usenet. : 


- Steve G. Steinberg (hype-list@wired.com) 


Best Eaten Cold 


he brilliant work of board- 
game designer Francis 

Tresham has been an inspira- 
tion for three popular com- 
puter games: Sid Meier's 
Pirates!, Railroad Tycoon, and 
Civilization. Now, one of 
Tresham's own games has 
finally hit the PC screen. 

The game, 7830: Railroads 
& Robber Barons, covers the 
birth of US railroads. You and 
your computer opponents are 
early capitalists competing to 
get rich while screwing over 
everyone else. The game 
doesn't present you a vast 
simulation with a zillion 
parameters that you have to 
keep in trim. Its complexity 
comes from good design. At 
each turn, you must make 
critical decisions that affect 
the outcome. What compa- 
nies can | control? Should | 


"m = 


Il 
NN 


No bored board game. 


buy a train this turn? 

Your computer opponents 
play by the same rules you do. 
But they know these rules 
inside out and use them to 
shaft you in appalling ways. 

It's terrible to watch as an 
opponent strips a company of 
all its assets and dumps stock 
on the market, making you — 
the only player dumb enough 
to still own stock — the new 
president, personally respon- 
sible for its debts. 

But what great fun to 
figure out how your opponent 
did it. And once you've 
learned how, it's even more 
fun to exact your revenge. 

— Robert Rossney 


1830: Railroads 8: Robber 
Barons on DOS CD-ROM and 
diskette: US$59.95. Avalon 
Hill: (800) 999 3222, +1 
(410) 426 9600. 


We Put A Monster 
Street Cred Contributors Bae The Internet 


Colin B (cpber, " ) clutters th f Option, Ray Gun, e 
Fe . cod edic e Imagine What We Can Do For Your Career 


SF Weekly, and the upcoming Happy Mutant Handbook. 

Arthur C. Clarke is the author of 2001: A Space Odyssey and the The Monster Board is the on-line solution to finding your next job! A user-friendly site on the Internet, The Monster Board 
is an innovative career search service which enables job seekers to select and apply directly on-line in minutes. And it's absolutely 

free! Our extensive database includes rewarding career opportunities throughout the United States and Canada in the compa- 

nies that you want to work for! There are 100's of jobs in these areas and many more! 


inventor of the communications satellite. Now in retreat in Sri Lanka, 
he ponders the mysteries of this — and other — worlds. 


Andy Eddy is editorial manager of new media for Infotainment World, High Technology Management Finance 
publishers of GamePro and Electronic Entertainment magazines. Biotechnology Marketing Healthcare 
Matisse Enzer (matisse@well.com) consults and teaches people to These are only a few examples from over 400 companies who have listed jobs on The Board: 
build information infrastructure to further their own agendas. * Bay Networks . Fidelity Investments * Grolier Electronic * Oracle 
; * Banyan Systems * Hewlett Packard Publishing * SHL Systemhouse 
Phil Hall is a New York-based writer and film scholar whose work has * Dell Computer + General Cinemas * MCS Canon * Time, Inc. 
appeared in numerous American and British publications. + EMC Corporation * Motorola Cellular 
Peter Herb (p/herb@aol.com) is an attorney in New York City who Post your resume to On-Line Resumes, where he 
plays guitar and can be found most weekdays wearing a bow tie and top hiring companies come to search our data 


suspenders. 


Make your next career move on The Monster Board today! Visit us on the World Wide Web at: 
Bryan Higgins (bryan@well.com) plays the French horn and clavichord, m ? http: / / www.mon ster.com 


writes fiction and software, and lives in Berkeley and Soda Springs, 


California. j i à wm Call 1-800-MONSTER for more info. ; m 


Chris Hudak (gametheory@aol.com). Fiction/tech/travel writer. Long 
hair. Shoots pool. Borderline alcoholic. Attitude out to here. Lucky as 
hell. Likes Wile E. Coyote, Disneyland, and Death. 


Andrew Leonard (aleonard@well.sf.ca.us) is a freelance writer based in ; FÉ 7" - bur 
Berkeley, California. He specializes in cyber-Asia. "a i 


Jim Metzner (pulse@igc.apc.org) spends far too much time in the 
studio producing radio programs and wishing he was outdoors record- 
ing them. 


Alan E. Rapp (rappa@sfgate.com) works in the San Francisco book- 
publishing industry. He likes to watch Russian science fiction films until 
reduced to psychic rubble. 


Jef Raskin (jefraskin@aol.com), best known for creating the Macintosh 
project at Apple, now consults on and designs post-GUI interfaces. 


Whatever that means. “I needed an 

Robert Rossney writes the Online column for the San Francisco Chroni- attorney in 

cleand is the co-author, with his wife, Sonia Simone, of Quiet Americans. Chicago with 
experti se 

James Rozzi (rozzij@mail.firn.edu) is a freelance writer, woodwind in patent and 

musician, and teacher in the Orlando, Florida, area. y computer law.” 


66 
Paul Semel (beerhound@aol.com) is currently putting together the I oun 
new issue of Mixed Media, a journal of art and literature. 

U 

Dean Suzuki is a professor of music history specializing in experimental , 711 neteen 
music at San Francisco State University. A music critic, journalist, . . 
historian, and radio host, he is also writing a book on the evolution of y M 
minimal music. 3 i lames | { j 
Scott Taves (staves@interaccess.com) is the US manager of B&W Music, ) 
The Blue Room record labels, and author of Pocket Tour ofGames on the $ es S e 
Internet. He's partial to machine music and apocalyptic, carnage-filled e 9 ^ 

Director y. 


videogames. 


Rogier van Bakel (rogiern/@aol.com), as anagram enthusiasts will 
note, has Brave Ink Galore. He lives in Connecticut. 


Norman Weinstein is a poet and music critic whose most recent book For information, send e-mail to: 
is A Night in Tunisia: Imaginings of Africa in Jazz, published by Limelight widhelp@re search.westlaw.com 
Editions. 

Mary Elizabeth Williams (marybeth@echonyc.com) writes for s E WE íi S 


The Nation, The San Francisco Review of Books, and other publications. 
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gopher or telenet to: 163.231.231.3 
http: //www.westpub.com/WLDInfo/WLD.htm 


“Limited time offer 


e Easy INSTALLATION 

9 Easy INTERNET ACCESS 

9 APPLICATION LAUNCHER 

e Mosaic WEB BROWSER 

o KEYview™ FILE VIEWERS 

o E-MaiL 

€ CONNECTION WIZARD DIALER 
9 USENET News READER 

© GOPHER+ 


e AnD Much More 


EXPLORE puts the Internet within reach of everybody. So what 
would you like to do? Send and receive e-mail? Browse the Web? 
Business research? Read a newsgroup? EXPLORE gives you 

fast, easy access to everything the net has to offer. Simple, 
point-and-click features like Launcher help you instantly access 
Internet applications and information. And with KEYView, you 
can view and print most files you receive—-even spreadsheets 
and graphics —without having the original application. Want to 
make the most of the Internet? EXPLORE. Ask for it where you 
buy software, or call : 


1-800-863-4548. Ext: 121 ^ 
e-mail: info@ftp.com 
WWW: http:// www.ftp.com For há! Competing. 


FTP Software, 100 Brickstone Square, Andover, MA 01810 (508)685-3300. 


FTP Software is a registered trademark and KEYview is trademark of FTP Software, Inc. Other tradenames, trademarks, or registered trademarks are the property of their respective holders. 
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Campaigning in the '90s: e 

Candidates Sport Their Wares on the Web 
Just about everyone who has ventured onto the World Wide Web 
has clicked to http://www.whitehouse.gov and listened to that poor 
cat meow. With another presidential election coming up, Socks isn't 
likely to get much peace, and neither is the greater Web. The '96 
race for the White House may be the sternest test yet of the Web's 
political potential. Like Republicans at a midterm New Hampshire 
pancake breakfast, some candidates have already arrived. 

So far, incumbent Bill Clinton is using the White House site, which 
includes plenty of material on his administration's accomplish- 
ments, to play a cyberspace version of the famous Rose Garden 
strategy. But the Republicans' cybercampaigns are livelier. Presiden- 
tial hopeful and former Tennessee governor Lamar Alexander's 
Come on Along! page at www.nashville.net/-lamar/ attempts to 
duplicate his folksy manner with a lovely black-and-red checkered 
background much like the flannel shirt he often wears on the cam- 
paign trail. Surfing to http://www.gramm96.org will bring you to the 
Phil Gramm for President page. This site boasts more than 100,000 
hits to date (though one wonders how many of those came from the 
same sort of eager volunteers who call in to radio shows to boost 
their candidates). Senator Gramm's page offers a multimedia 
archive, complete with lovely photos like “Phil Gramm with Boys 
Club football team he coached in College Station, Texas.” 

Other Republican hopefuls wired up at press time include Indiana 
Senator Richard Lugar at http://www.iquest.net/lugar/lugar.htm, and 
the conservative's conservative, Pat Buchanan, at http://iquest.com 
/~buchanan/patindex.html. Though alleged front-runner Senator 
Bob Dole hasn't put up a page yet, a rabid fan has done it for him: 
you'll find The Unofficial Bob Dole Home Page at http://www.seas 
-upenn.edu/~lapple/bobdole.html. (A similar effort, earnestly titled 
Clinton, Yes!, can be found at http://www.av.qnet.com/~yes/. More 
unofficial pages will likely blossom by next fall.) 


DIGITAL AVATAR: VASANT NAYAK 


The best of the nonpartisan campaign resources is the Election 
"96 Homepage at http://dodo.crown.net/~mpg/election/96.html, 
assembled by Michael Gonzalez, of Portage, Indiana. A 1994 gradu- 
ate of Indiana University and part-time Webmaster for his state’s 
crown.net, Gonzalez hopes the page will be a valuable public 
resource (and somewhat of a personal trophy). 

Meanwhile, mainstream media organizations will be using the 
"96 campaign to test the potential of the Web. The election area 
at Time Warner's Pathfinder site — http://www.pathfinder.com - is 
already busy. At http://www.fosters.com, the Foster's Daily Democrat 
newspaper in Dover, New Hampshire, is making its Web début with 
a comprehensive guide to the state's first-in-the-nation primary. 
The Foster's site is slated to include a forum to post questions to the 
presidential candidates as well as the usual news stories, photos, 
and occasional online debates. 

At www.drake.edu/public/caucus.html, you can tap into Cyber- 
Caucus - a thorough look at the past and present of the lowa cau- 
cuses - supported by Drake University in Des Moines, lowa, and 
staffed largely by journalism students. The lead page includes links 
to various political sites. One to watch in coming months. 

Finally, a look at Web campaigning wouldn't be complete with- 
out a visit to www.amdest.com/Pat/pat.html, cyberspace home of 
another one of Pat Paulsen's quixotic and comedic campaigns for 
the country's top job - a performance art tradition dating to 1968. 
Paulsen's platform may not go over big in cyberspace, though. 
Among its planks is a plan to deny the vote to everyone under 30. 

- Joel Brown (joelb@twinpines.chi.il.us) 


Between yin and yang and “om” lies a rich 
world of artistry on Digital Avatar. Enter 
this quiet space at http://www.charm.net/ 


-nayak/avtar2.html. 
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Close Encounters of the Binary Kind 


Planning a trip to Deep Space Nine or Babylon 5? Then brush up on 
your extraterrestrial trivia with Alien Information. From its deep pur- 
ple background, more than 50 multicolored links beckon like distant 
stars, covering everything from the "face" on Mars to mysterious 
abductions. You can even find the latest updates on the 1947 Roswell, 
New Mexico, incident - the military's alleged recovery of a crashed 
UFO on which two alien passengers were found (one survivor is 
rumored to have lived for a year and a half in a secret government 
compound). Subscribe to various electronic mailing lists and you'll 
receive the latest announcements on your favorite little green men 
and women. The links to scientific societies and ftp sites are good, but 
what's better are the dozens of downloadable photos: aliens, UFOs, 
and plain old human astronauts - enough to keep any ufologist busy 
for light years. Sulu, lay in a course 

for http://www.iinet.com.au/ 
~bertino/alien.html. Ahead Warp 1. 


Artistic Creationists 


The theme of the University of Maryland'snew 
Internetart gallery isazmouthful: "Connectivity, 
Interface, and Imagination in the Digital Village." 


Digital Village) features eight "internationally 
known" electronic artists-and their interactivity 
plots. The major thrust of the project is to show- 
case the installations of these eight artists; aug- 
mented by contributions from students, Netizens, 
and teachers from distant quadrants of the Earth. 
Each project will include a high degree of inter- 


activity. Featured artist Alan Dunning, for example, 
is heading "The Lost Dimension - An Internet City," 


a collaborative project built by Dunning based 

on textual descriptions from students and artists 
of all disciplines. The Lost Dimension will be con- 
structed three-dimensionally within a computer 


m 


N 


The gallery (simply - anda bit predictably- named 


Another day on the 
farm: Steve's Ant Farm, 
to be more specific. 
With quick pics updat- 
ed every 10 seconds, 
you'll also find a link to 
NASA's Public Affairs 
page. Make like ants at 
a picnic and swarm 
toward http://sec.dgsys 
.com/AntFarm.html. 


Virtual Memory 


What itlacks in dazzling jpegs and gifs, the Cybrary 
ofthe Holocaust makes up for in substantive essays. 
The Cybrary is part of a two-year project, spon- 
sored by The Write Thing, to create an online forum 
that educators can use to teach about the Holo- 
caust. Visitors can-peruse topics such as “Who are 
the Jews?,” “Adolf Hitler," and "The Final Solution,” 
along with various interviews of Holocaust sur- 
vivors, and accounts of German resistance groups. 

Incthe-/magine Art Gallery, a selection of poems 
and paintings by a group of sixth-grade students 
offers a poignant, sobering peek into the young 
minds coming to terms with this tragedy. Finally, a 
half-dozen outside links take you to places like The 
US Holocaust Memorial Museum Web site, or its 
Israeli counterpart, the Yad Vashem home page. 
The Cybrary is text-heavy and a little hard to follow 
in places, but stands alone as a serious and illumi- 
nating stop on the Web. Don't forget to leave your 
comments in the guest book as you leave; every- 
one should bear witness. Do so at http://www 
.writething.com/cybrary/. 


and interactive walk-through animations will serve 
as progress reports. Other artists' projects include 
interactive installations dealing with violence, for- 


Down a Different Rabbit Hole 


est ecology, sex roles, and cultural diversity. 
The Website is functional but slow and rather lin- 


Village should give students a stimulating launch 


ear. Despite the stuffy academic overtones, Digital 


T'was brillig, and the slithy toves did tweak 
their HTML scripts into The Lewis Carroll Home 
Page (http://ux4.cso.uiuc.edu/~jbirenba 
/carroll.html), the looking glass of all things 


Alice. Admire Tenniel illustrations, guffaw at 
Wonderland techno-humor, or slink to the 
Jabberwocky link. After a few pages of the 
Mad Hatter's tea party, TCP/IP configurations 
will seem downright intuitive. 


pad into the exploration of specific issues and tech- 
niques. Lend your artistic opinion at http://www 
.inform.umd.edu/EdRes/Colleges/ARHU/ArtGal/ 
.WWW/digvil/digvil.htm. 


Mere hints of the vast depository of 
information that awaits you at http:// 
www.iinet.com.au/~bertino/alien.html. 
More than just little green men. 


Anagram Margana 


Readers of “Wring Idea Maze” (Wired magazine) will enjoy checking 
out the “main sanitary nag” (anagram insanity) at http://infobahn 
.com:80/pages/anagram.html. “Tuner serfs” (Net surfers) might like to 
know that “Wired magazine” is also “Media Grew Nazi,” “Amaze Grin 
Wide,” and “Gazer Media Win." See for yourself - anagrams are 


; SUBWAY NAVIGATOR: PIERRE DAVID 


..rodney.com/ can 
routines in vari 
watch parts of 


"infamous wet fate!" (A fun waste of time!) 


anagram 
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ANT FARM: STEVE CHAM 


Democrats Hold the Cybermajority 


The Republicans may hold the majority in 
Congress, but they aren't likely to surpass 
the overwhelming Democratic majority in 
cyberspace. The Democratic National Com-- 
mittee rolled out its tour-de-virtual-force in 
June, taking the opportunity to tout the . 
party's cyberpresence. The tally: 25 Demo=. 
cratic senators and 12 House Democrats have 
their own Web sites. That compares with just 
four GOP senators and five elephants in the 
House. The Democratic National Committee 
site houses enough information to keep. 
even the most hard-core political junkie 
surfing for hours. You'll find. Democratic 
Policy Committee reports on important - z 
issues of the day, weekly reports on the Sen- 
ate schedule and upcoming bills, and special 
reports based on the expertise of Congres- - 
sional researchers (the latter is like having 
your own research staff - albeit a partisan = 
one - right on your hard disk.) Included are 
links to all the other Democratic senators' 
Web pages. Senate minority leader Tom 
Daschle (South Dakota), who has his own 
page, took a swipe at Newt "Mr. Third Wave" 
Gingrich during the committee's baptismal 
press conference: "Despite his overblown 


Random ASCII art o' the month 


about him, but none by him.” Gingrich's - 
office replied that a Newt-styled page "is in 
the works ... there's no real timetable." To 
monitor Newt's competition, point your Web 
browser to ftp://www.senate.gov/committee 
/Dem-Policy/general/dpc.html. 


Select maps from the 
Subway Navigator at 
http://metro.jussieu 
.fr:10001/ are only part 
of the mass trans- 
portation help you'll 
find here. Navigate the 
subway systems of a 
host of international 
cities from Glasgow 

to Calcutta. 


rhetoric, the Speaker has many Web pages — 


Surf Smart; Vote Smart 


Project Vote Smart is one of the best-kept 
secrets in the nation. Its semiannual report 
reviews the records of all Congress members 
and provides background on them, all in an 
evenhanded manner: this nonprofit group is 
staunchly nonpartisan. In July, it put up a 
Web site to help you sort through a morass 
of political information. An army of Web- 
savvy student interns spend hundreds of 
hours trolling for political information, 
which is then linked to the Vote Smart site, 
creating a stream of information on candi- 
dates and elected officials. Think of it as a 
one-stop shop for policy wonks. If you're still 
stumped, you can always slip into retro-tech 
and call the toll-free Voter's Research Hot- 
line, (800) 622 7627, for help with your polit- 
ical Web wonking. Increase your intelligence 
at http://www.peak.org/vote-smart/. 


Got Spam? 


The World Wide Web spans every subject, 
from a zoo of squashed insects to a Church 
of Tarantino, but some Net surfers are still 
searching for that elusive killer site. Wander 
no more, pilgrim. The Hormel Foods Corpo- 
ration is online, and both irony-loving hip- 
sters and honest-to-goodness aficionados 
of potted lunchmeat can now shop for offi- 
cial Spam merchandise directly over the 
Net. Items for sale include T-shirts 
("Wear the world famous SPAM lun- 
cheon meat colors”), boxer shorts 
(“with colorful SPAM luncheon meat 
cans repeated throughout!”), and The 
Great Taste of SPAM cookbook (with 
“award winning recipes from state 
fairs!”). There's even an official Spam 
watch. To let your real-life mailbox 
share in the joy of Spam on the Net, 
point a Web browser to http://wolf.co 
.net/spamgift/index.html, and order up! 


Thanks to the Wired 3.10 Surf Team 


Michael "Ernie" Behar michaelb9wired.com 
Amy Bruckman asb@media.mit.edu 

Matt Haber mah05470is.nyu.edu 
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Robert Levine robQwired.com 

Brock N. Meeks brock@well.com 
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Indy 


4130 rolled through town last night, 
soaking the bacchanalian hordes who'd 
camped out in their RVs across the street 
from the Indianapolis Motor Speedway. 
The crowds begin streaming through 

the speedway gates at 5 a.m.; gradually, 
the grandstands and sprawling bleachers 
fill up with a pixelated mass of cooler- 
toting humanity. As the morning wears 
on, the rain tapers off, the clouds thin 
out, and the diffuse glow of sunlight radi- 
ates from the Indiana heavens. “You see!” 
one race fan slurs with a buzzed-out grin 
after I park my rented Pontiac on the 
infield grass. “Even God wants this race 
to take place!” 

Down on the front straightaway, the 33 
cars due to race in the 79th Indianapolis 
500 are being pushed into their starting 
positions. They're arranged in a grid 
eleven rows deep and three abreast, lined 
up from fastest to slowest, based on the 


freshly cleaned uniforms. There are 
solemn team owners and glib team spon- 
sors; nerdy journalists and in-your-face 
photographers; and nomadic TV crews 
scavenging for interviews while lugging 
around an awkward array of umbilical 
wiring, headsets, cameras, antennae, 
and boom microphones. 

Jacques Villeneuve's qualifying speed 
of 228.397 mph - fifth fastest in the field - 
has earned him a comfortable spot in the 
middle of the second row. Amid all the 
pre-race bustle along the front straight- 
away, he hovers close to his race car, talk- 
ing with team owner Barry Green, and 
holding hands with his girlfriend, San- 
drine Gros d'Aillon. Normally a lively 
couple, the two now seem quiet and medi- 
tative. Meanwhile, the rest of the Team 
Green pit crew forms a loose cordon 
around the car to keep back the onlookers. 
One of the team's DAGs pops open a laptop 
and jacks it into a chrome-plated data 
port just behind the driver's headrest. 


The race car looks like a single-seat jet fighter 
mated to a billboard on roller skates. | want to know 
what it's like to pilot the thing at 220 mph. 


average speed each has attained during 
the four-lap qualifying trial. Collectively, 
the average qualifying speed is 226.912 
mph - a new speedway record. 

Conspicuously absent from the lineup 
are the red-and-white Marlboro-spon- 
sored cars of Team Penske. For as long as 
most people care to remember, the cars 
fielded by Roger Penske (the Bill Gates of 
Indy racing) were the ones to beat, but 
this year, the machines he issued to dri- 
vers Emerson Fittipaldi and Al Unser Jr., 
both past Indy winners, were absolute 
dogs - too slow to qualify. It's the first Indy 
500 since 1968 without a Team Penske 
car on the starting grid. But for every race 
fan lamenting his absence, there's one 
chuckling smugly at the thought that even 
a garage full of proprietary technology 
couldn't buy millionaire Roger Penske a 
spot in the 1995 Indy 500. 

Hundreds of VIPs swarm around the 
cars on the grid. Drawn from the motor- 
sports élite, the buzzing throng includes 
Nomex-clad drivers and mechanics in 
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Scrolling through screens of data, he 
makes a few final, pre-race checks on 
the setup of the race car. 

In the highly competitive world of Indy 
racing, the idiosyncrasies of each car's 
setup can make all the difference between 
a smooth trip to the Winner's Circle and 
a frustrating battle to avoid a collision 
somewhere near the back of the pack. In 
contrast with European Formula One 
racing, where each team competes with 
one-of-a-kind cars built from the ground 
up using custom-built engines and chas- 
sis, most Indy cars are constructed from 
“off-the-shelf” components built by a 
small fraternity of suppliers located with- 
in a few miles of one another in Great 
Britain. While components such as the 
$420,000 monocoque chassis are pur- 
chased outright from English manufac- 
turers such as Reynard Racing Cars of 
Biceter, or Lola Cars of Cambridgeshire, 
others are leased under highly restrictive 
terms that leave individual teams little 
room for custom modification. In the 


usa 


case of the Ford-Cosworth V-8 engines 
that power 23 of the 33 cars on the Indy 
starting grid this year, for example, the 
terms of the lease prohibit team mechan- 
ics from so much as unscrewing the 
engine-valve covers to peek at the preci- 
sion workings of the car’s powerplant. 
The engines are simply bolted onto the 
car straight out of the box, leaving the 
mechanics free to tinker with the other 
components over which they have some 
measure of technical control. 

That's where setup comes into play. Set- 
up is where the sciences of mechanical 
engineering and data analysis rise to the 
level of an interpretive art form, as drivers 
and team engineers work to perfectly 
balance the car’s weight, aerodynamic 
downforce, and handling characteristics 
within the context of a constantly chang- 
ing race-course environment. If the car is 
too “loose,” it suffers from a condition 
known as oversteer: the rear end has a 
tendency to swing outward during corner- 
ing, potentially throwing the car into a 
white-knuckle spin. On the other hand, 
if the car exhibits an understeer “push,” 
the front wheels may suddenly lose grip 
while diving into the curves, sending the 
car careening toward the outside wall in 
a fearsome straight-line vector. 

During pre-race practice sessions, 
Jacques Villeneuve and the Team Green 
pit crew strove to find an optimal han- 
dling setup that would keep their 
Reynard/Ford-Cosworth machine evenly 
balanced on the track. To precisely under- 
stand how the car is performing, the engi- 
neers rely on a combination of driver 
feedback and real-time telemetry collected 
from the 20 or so sensors sprinkled 
throughout the car’s chassis - sensors that 
can precisely measure key variables such 
as shock-absorber travel, steering wheel 
position, brake pressure, vehicle-ride 
height, rotational speeds of each wheel, 
and aerodynamic downforce on each 
corner of the chassis. After comparing 
the data collected from these sensors 
with Jacques's firsthand impressions of 
how the car is behaving, the pit crew can 
then make a potentially limitless combi- 
nation of subtle adjustments to the shock 
absorbers, springs, wings, tire pressure, 
and wheel camber in the hope of finding 
a setup that enhances the overall 184» 
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Indy 


4182 performance of the car. It's a thin 
line that separates chaos from control - 
and as one laptop-wielding engineer 
admits, “In the end, it's still a process of 
trial-and-error. A lot of the time, we don't 
really understand exactly why an action 
leads to a particular result." 


Down on the front straight, Jacques gives 
Sandrine one final kiss, slips a fireproof 
mask over his face, straps on his helmet, 
and eases his compact 5-foot-6-inch frame 
into the cramped confines of his cockpit. 
The cheerless yellow-shirted security sen- 
tries blow their whistles with emphatic 
vigilance, and before long, all the VIPs 
and their miscellaneous hangers-on evac- 
uate the starting grid, leaving only the 
cars, their drivers and pit crews, and an 
odd assortment of Indy officials on the 
front straightaway. 

It's half past 10 - almost time for the 


ance at the track to sing the pre-race song. 


And at the moment he begins belting out 
the tune, a golden beam of sunshine 
pierces through the clouds - warming my 
face, shining in my eyes, and convincing 
me that God really does get pumped up 
for the Indianapolis 500. 

Last to perform her duty is Mary 
Fendrich Hulman, the aging grande dame 
of the Hulman family, owners of the Indi- 
anapolis Motor Speedway since 1945. 
Wheeled up to the microphone, she utters 
the famous words that have long marked 
the beginning of the race (although the 
phrase was slightly modified to reflect the 
presence of driver Lyn St. James in the 
10th row of the starting lineup): “Ladies 
and gentlemen, start your engines!" 

Instantaneously, 55 fine-tuned racing 
machines snap to life in a crackling, roar- 
ing, rumbling, and revving explosion of 
acoustic energy. The giddy crowd erupts 
into whoops of approval, and within min- 
utes, all 55 cars are thundering behind 


It's an international fashion show of four-wheeled 
sports marketing, supported by sponsors who have 
each paid up to $10 million for the privilege. 


race to begin. But first some ceremonious 
rites must be performed before the assem- 
bled crowd of the Indy 500 faithful. 

At 10:42 a.m., Florence Henderson steps 
up to the microphone to sing the National 
Anthem over the speedway's tinny PA sys- 
tem. Next up is Rev. Daniel M. Buechlein, 
the Roman Catholic archbishop of Indi- 
anapolis, who sanctifies the race with an 
invocation: “Lord, protect and bless these 
dear drivers, their mechanics and crews, 
and all of us, to make us safe. And please 
hold back the rain.” In observance of 
Memorial Day, an Armed Forces Color 
Guard performs “Taps” as a World War II- 
era Flying Fortress passes overhead with 
four P-51 Mustangs in hot pursuit. It's a 
nifty military-industrial time capsule, and 
the hometown crowd bursts into cheers 
as the vintage warbirds rumble overhead. 
Then Jim Nabors - a k a Gomer Pyle, 
USMC - comes forward to sing *Back 
Home Again in Indiana” a local anthem. 
Looking trim despite a recent liver trans- 
plant, Nabors is making his 25th appear- 


WIRED OCTOBER 1995 


the purple-and-white Corvette pace car 
for two parade laps. 

The racers look like a formation of war- 
rior insects clad in designer ski clothing. 
At the front of the procession are two 
fluorescent-colored cars sponsored by 
Menards, a Midwestern chain of home- 
improvement stores. Deeper in the pack 
are the brewers' specials - a red-and- 
white car sponsored by Budweiser, a 
black-and-gold car representing Miller 
Genuine Draft, and a red-and-green car 
touting Tecate. There are cars advertising 
motor oil - green for Quaker State, yellow 
for Pennzoil, and red, white, and blue 
for Valvoline. There are cars pitching 
tobacco - Player's, Copenhagen, and a 
Brazilian brand called Hollywood. There 
are cars touting retail stores like Kmart 
and Target. A green-and-white car is 
sponsored by Herdez, the Mexican salsa 
manufacturer. All told, it's an internation- 
al fashion show of four-wheeled sports 
marketing, supported by sponsors who 
have each paid $6 to $10 million per car 


asa 


for the privilege of advertising their wares 
before a live audience of 400,000 hypno- 
tized race fans and the millions upon 
millions of TV viewers worldwide. 

With the green flag waving from the 
starting tower, the pace car ducks into pit 
row just as the field heads down the front 
straight after the second parade lap. The 
cars start swerving madly, side by side, 
three abreast, buzzing like hornets as they 
charge past the finish line in a 150-mph 
running start. Flat out, battling wheel to 
wheel, the speeds climb to almost 200 
mph; the breathless spectators stand on 
their seats to catch a glimpse as the cars 
dive into Turn One. Locked in combat, 
front wings nuzzling rear wings, the rac- 
ers fight for position like charged particles 
skittering round an oval nucleus, and then 
- all of a sudden - something snaps. 
Something goes horribly, terribly wrong; 
one of the cars gets loose and ricochets 
wildly toward the outside wall. 

It's Stan Fox, in car 91. His vehicle veers 
to the right, slamming broadside into 
another car, driven by Eddie Cheever, and 
an ugly fountain of auto parts shoots into 
the sky. At 165 mph, Fox’s front end col- 
lides with the concrete retaining wall, 
just as his tail becomes enmeshed in the 
wreckage of Cheever’s crippled machine. 
With 60 Gs of impact, Fox is squeezed 
between the wall and the other spinning 
vehicle, causing the nose of his car to snap 
clean off. Fox’s legs are left dangling help- 
lessly from the front of his cockpit as his 
car cartwheels. Spewing flames, smoke, 
wheels, suspension parts, and splintered 
shards of carbon-fiber bodywork, the two 
shattered race cars cling together in a 
kinetic heap, crashing, bouncing, and 
bumping through the short chute, until 
finally both spin to a halt just inside the 
entrance to Turn Two. 

Emergency crews rush onto the track, 
and Fox is pulled from the scant remains 
of his vehicle, unconscious but alive, 
having suffered a closed head injury - 
the violent, twisting force of the accident 
sent his brain rattling around inside 
his skull. 

The wreck and its aftermath leave six 
cars too badly damaged to continue the 
race, and the yellow caution flag comes 
out while cleanup crews scramble to 
remove the grisly wreckage from the 


track, The surviving cars follow neatly 
along in single file behind the pace car, 
lined up according to their position when 
the yellow flag rose. Jacques Villeneuve is 
sixth in the column. As the pace car ducks 
into the pits going into lap 9, the green 
flag comes out again. The lead pack once 
again charges down the straightaway and 
accelerates into Turn One. And, once 
again, an otherworldly rumble sweeps 
over the grandstands, cresting in a chest- 
pounding shock wave as the cars rush 
around the track. 

The drivers with the hottest shoes and 
the fastest cars quickly pull away, hoping 
to put an unconquerable distance between 
themselves and the rest of the field. 
Jacques hovers almost half a lap behind. 
With more than 225 laps still to go, he's 
in no hurry to dominate. 

“We'll spend most of the race watching 
our car and watching the other engines 
and other drivers,” Jacques hinted during 
a press conference held three days before 
the race. “As the race goes along, we'll 
begin to get a better sense of how our car 
behaves in traffic. You're always in the 
race as long as you're not a lap behind. 
We just hope to be in good position near 
the end so that we can be aggressive for 
the finish” 

With 30 laps completed, the race lead- 
ers begin making their first scheduled 
pit stops for fuel and fresh tires. One by 
one, the cars at the front of the pack duck 
into pit row to be part of a meticulously 
choreographed dance that requires seven 
mechanics to replace four tires and add a 
40-gallon load of fuel - all in roughly 14 
seconds. But Jacques stays on the track, 
hoping to gain a competitive advantage by 
squeezing a few extra miles before each 
fill-up. Through a careful fuel-manage- 
ment strategy supervised from pit row but 
implemented by Jacques from the car - 

a strategy that includes dialing back the 
car's air-fuel mix to make it more “lean,” 
and gain 10 percent in fuel efficiency - 
Team Green plans to make one less pit 
stop than the rest of the pack over the 
course of the 500-mile race. 

After the first- and second-place cars 
pull into the pits on lap 35, Jacques takes 
the lead, although neither he nor his team 
realizes it. Nobody's bothered to look at 
the small black-and-white monitor that 


displays up-to-the-minute race informa- 
tion generated by the speedway's com- 
puterized scoring system. Instead, they're 
too busy watching the car's fuel supply, 
which is beginning to fall perilously low. 
The engineers down on pit row nervously 
watch as their laptops compile and ana- 
lyze fuel consumption telemetry to project 
total fuel-consumption and estimate range 
given the existing supply. The data reveals 
that the car is almost running on fumes. 

Amid all the commotion of preparing 
for Jacques to make his first pit stop, 
nobody tells the driver he's in the lead. 
Inauspiciously, at that moment, the 
yellow flag comes out to allow 
maintenance crews to remove stray debris 
from Turn One. 

According to the rules, it's the race 
leader's responsibility to fall in behind 
the pace car when the yellow flag comes 
out. In addition, during caution situations, 
no cars may enter pit row until the entire 
field is properly assembled behind the 


stop using your head, and you make 
really stupid mistakes." 

Frustration. Anger. Disappointment. 
Fury. Jacques squeals out of the pits and 
back onto the track in third place. But 
there's more bad news to come: word is 
handed down from the tower that Jacques 
Villeneuve has been assessed a two-lap 
penalty for passing the pace car under a 
yellow flag. It's a harsh penalty - with a 
wave of the chief steward's hand, Jacques 
plummets from third place to 24th. 

No one facing a two lap deficit has ever 
gone on to win Indy. The situation looks 
grim. But with almost 150 laps remaining, 
there's still time for Jacques to recover. 
Through a combination of careful fuel 
management, well-timed pit stops, and 
pure aggression, he begins to make up 
ground. By lap 66, Jacques has overcome 
the first of his two penalty laps. By lap 80, 
he's climbed to 20th; by lap 110, he's 16th. 
He's charging ahead, steady and fast, 
keeping himself poised on the edge, 


The Indy 500 is about more than just fast cars 
driving 'round an oval track ... there's also an 
element of romance involved, and heroism. 


race leader. But Jacques still has no idea 
he's leading the race. Thus, the yellow flag 
stays out long after the debris is cleared, 
and the pace car circles the track six 

times looking for the race leader. Jacques 
breezes past the pace car twice, each time 
wondering why it's taking so long for the 
pack to line up behind the leader and for 
the pits to open up again. 

The misunderstanding is finally cleared 
up when the spotter in the pace car wildly 
gesticulates for Jacques to slow down just 
as he prepares to pass again. Obligingly, 
Jacques falls in behind the pace car, and 
dives into the pits. Running out of fuel, 
he coasts to a stop in front of his crew. 
The panic has clearly rattled him; seconds 
later, he tries to leave with the fuel hose 
still attached to his car. The car stalls, 
further slowing his return to the race 
course and providing concrete proof of 
an axiom that Jacques articulated during 
one of our pre-race conversations. “When 
you get hyper, your foot isn't attached to 
your brain anymore. That's when you 


ash 


and tuning in to the voice bouncing 
around inside his helmet. 

“I talk to myself a lot,” says Jacques 
of staying focused in the cockpit. “I don’t 
know if my voice speaks to my subcon- 
scious or vice versa, but when I have to 
push, or get a little more aggressive, PI 
say things like, ‘OK, that’s it, now’s the 
time to get by him’ Those are the times 
Pl talk to myself, and Pl usually react 
to what I’m telling myself.” 

Shortly after lap 112, Jacques turns the 
fastest lap of the race so far, devouring the 
2.5-mile oval at 220.919 mph. He’s pushing 
the car and himself to the outer limits, and 
I suspect even George Seymour is pleas- 
antly surprised. 

“Sometimes, you're really going for it 
and you'll do anything to get by someone,” 
Jacques had told me earlier. “When you 
get in that kind of mood, sometimes things 
work even when you know they probably 
shouldn’t. There’s a lot of aggression while 
you're in the car. You're there to win. 
You're fighting. But on the other 186» 
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4185 hand, it's also important to keep 
your head. Your brain is the engine of 
the body, basically. It's what controls 
everything. Even if you're reaching for 
the utmost aggressiveness, you still need 
to keep your head, because the mind 

is the thing that must always remain 
clear and sober.” 

By lap 120, Jacques is back on the lead 
lap, and once again in contention. He 
has made the rebound from his 5-mile 
penalty seem effortless, and after more 
than 500 miles of wheel-to-wheel racing, 
the field has winnowed to just 24 cars. Of 
those, less than half remain on the lead 
lap with leader Scott Goodyear. Back in 
the game once again, Jacques Villeneuve 
patiently bides his time, trying to gain a 
few spots on the race leaders so he'll be in 
a good position when the sprint to the 
finish finally begins. 

With 32 laps to go, Jacques's odds grow 


extends his lead over Pruett. Then, as 

the two cars enter Turn Two, a sudden 
gust of wind causes Pruett to lose control. 
As the crowd gasps, the right rear wheel 
of Pruett's Firestone-sponsored car taps 
the wall, sending the front end slamming 
against the barrier. For a split second, 
Pruett seems to recover, but slides side- 
ways, skittering madly against the grain 
of the track. Veering backward, he heads 
to the infield and collides engine-first into 
the infield guard rail. There's a momen- 
tary burst of flames as the rear half of the 
car is sheared off, the rear wing and back 
wheels tumbling through the air, and the 
driver's cockpit coming to rest on the 
infield grass. Pruett emerges uninjured, 
but the accident turns his million-dollar 
car into a twisted pile of scrap. 

Jacques has avoided the fray for 20 laps, 
holding his position while two of the top- 
three cars self-destructed in their lust for 
the lead. Even during yellow-flag caution 
periods, Jacques has seemed to hang back, 


The record books show that Jacques Villeneuve 
is the first person ever to win the Indianapolis 
500 race by completing 505 miles. 


a little longer. The first three cars are 
battling it out for position, while Jacques 
trails in fourth, several carlengths behind. 
But then, one by one, the three drivers 
ahead of him begin knocking themselves 
out of contention. 

First to go is Jimmy Vassar, high into 
Turn Three, skidding helplessly into 
the outside wall. That moves Jacques 
into third place - although he's still trail- 
ing significantly behind the first- and 
second-place cars. The fight to the finish 
continues: leader Scott Goodyear blisters 
through at speeds near 224 mph on lap 
185 while Scott Pruett, his second-place 
rival, trails only 0.1 second behind. 
Jacques seems to be holding his position, 
neither gaining nor losing much distance 
from the top two contenders as they fight 
for the lead. It's a discouraging sight, as 
it seems unlikely Jacques will be able to 
make up sufficient ground to enter the 
competition for the checkered flag in the 
17 laps remaining. 

Going into lap 184, Goodyear narrowly 
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as if excusing himself from the fight. 
But as track crews hurry to cart away the 
two halves of Pruett's machine, Jacques 
suddenly asserts himself with renewed 
aggressiveness. 

For five laps the pack trails behind 
the Corvette pace car, with Scott Good- 
year in first place and Jacques in second. 
Goodyear crawls along, putting some 
distance between himself and the pace 
car so there's room to accelerate when 
the race goes green again. Jacques rides 
close behind, revving his engine and 
swerving from side to side, hovering in 
Goodyear's mirrors like an angry wasp 
looking for a place to strike. Occasionally, 
Jacques falls back momentarily, only to 
spring back seconds later with a stomp on 
the gas and a reckless burst of accelera- 
tion. Finally, as they round the track one 
last time in anticipation of the green flag, 
Jacques begins shadowing Goodyear, 
mimicking his movements and dogging 
him closely from behind. 

As the two enter Turn Three in prepa- 


asa 


ration for the dash to the finish, the pace 
car is already at the apex of Turn Four, 
almost a half-mile ahead. Suddenly, Good- 
year stomps on the gas, sending his car 
rushing forward in an explosive burst of 
speed. Jacques seems unable to keep up, 
and the distance between the two cars 
grows dramatically. But as Goodyear rush- 
es ahead, he practically blows the doors 
off the pace car as the Corvette rounds 
Turn Four. The yellow flag is still out, and 
Jacques falls neatly into place behind the 
pace car until it turns down pit lane. 
Then, he too begins his charge down the 
front straight. 

Goodyear is rattled: he has just jumped 
the gun, passing the pace car before the 
green flag is waved. Jacques’s wild, erratic 
posturing - harnessed to a cold, calculat- 
ed bluff - paid off, unnerving his oppo- 
nent before the final, 10-lap sprint to the 
checkered flag. 

It's lap 195, and word comes from the 
tower that Goodyear has been assessed a 
black flag *stop-and-go" penalty for pass- 
ing the pace car during the restart. There's 
a disorienting moment of confusion as 
the weight of the decision sinks in. With 
fewer than seven laps remaining, Good- 
year must enter pit lane and come to a 
momentary halt at his team's pit position 
before accelerating back onto the track. 
Scott Goodyear's Indy victory evaporates. 

In stunned anger, Goodyear refuses 
to acknowledge the black flag penalty. 
Instead he keeps charging around the 
track, with Jacques still following several 
carlengths behind. On lap 195, the judges 
up the ante. Goodyear is given a one-lap 
penalty, Jacques is officially installed as 
the new race leader, and, with five laps 
remaining, the youngest driver in the 
starting field of the 1995 Indianapolis 500 
heads for victory. 

With calm perfection, Jacques completes 
the remaining laps. The white flag comes 
out, signaling one lap left to go; he rounds 
the oval one more time. Turn One. The 
short chute. Turn Two. The crowd cheers 
and waves him on. The back straightaway. 
Turn Three. Spectator's arms gesticulate 
wildly in the grandstands. Turn Four. 
Jacques Villeneuve crosses the finish line 
and takes the checkered flag - 5 hours and 
15 minutes after the race began - the 
record books showing that after his 188» 
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4186 two-lap penalty, Jacques Villeneuve 
is the first person ever to win the 500-mile 
race by completing 505 miles. 


Jacques circles the course in his track- 
splattered race car one final time, savoring 
the victory lap and waving to the cheering 
crowd. Euphoria. Rapture. He brings the 
race car to a halt on the checkerboard 
surface of the Winner's Circle, where he's 
greeted by a scurrying mob of reporters, 
race officials, television crews, and ecstatic 
team members. He steps from the car and 
removes his helmet; a wreath is placed 
over his shoulder, a navy-blue Goodyear 
Tire cap slapped on his head, and Jacques 
is handed a jug of milk - the ritual drink 
given to Indy 500 winners in commemora- 
tion of Indiana's dairy heritage. Jacques 
hoists the jug and the milk comes flowing 
out, pouring into his mouth, dripping 
down his chin and onto the front of his 
firesuit just as the cameras arrive. Flushed 
with victory, he manages to answer a few 
inane questions on live television for the 

. folks watching at home, and a fleeting look 
of relief crosses his face as the interview 
comes to an end. 

Jacques is ushered toward a white con- 
vertible for yet another victory lap - this 
time with Sandrine. The young couple 
circle the track, smiling, looking slightly 
embarrassed, sitting parade-style on the 
top of the car's back seat. When the lap is 
completed, Jacques returns to pit row to 
be whisked into a press conference. 

After the conference, he emerges from 
the press room and is greeted by crowds 
of journalists and autograph seekers, 
each of them wanting to catch a glimpse, 
ask a question, get a signature from their 
new hero. Jacques shuffles over to Gaso- 
line Alley for yet another press conference 
in which he stands encircled by concen- 
tric rings of reporters, photographers, 
and cameramen. 

Hustling over to the Team Green garage, 
he submits to a round of one-on-one inter- 
views. French-Canadian TV. Brazilian TV. 
Japanese TV. Someone fits his finger for 
his diamond-studded victory ring. The 
autograph seekers are barely restrained 
by flimsy metal barricades. Jacques spots 
a group of his young friends smiling 
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patiently off to the side, and he winks, 
“Hey, that was fun.” 

The two metal doors of the Team Green 
garage roll shut to keep out the crowd 
of well-wishers still milling around out- 
side, and for the first time since he left 
the garage that morning, Jacques has a 
chance to unwind. The intense bundle of 
mental concentration he's nurtured all 
day is gradually beginning to loosen up, 
and in its place waves of blissed-out 
euphoria creep across his face. Jacques 
is smiling, weaving his way through the 
garage with a glassy twinkle in his eye. 
His hair is matted, and he's still wearing 
the dirty Nomex fireproof long johns and 
driving suit he raced in during the day. 
But he remains poised, wandering around 
the garage, laughing and shaking hands 
with his teammates, his sponsors, the 
publicists, and an assortment of friends 
from all over the globe. 

Pm standing off to the side, trying to 
be invisible. Give him a break, I think 
to myself. The guy just won the fucking 
Indianapolis 500 - the epic ritual of 
man and machine - and he's already spo- 
ken to an unhealthy number of journalists 
today. But Jacques spots me, lets loose 
one of his smiles, and lunges toward my 
hiding place. 

I extend my hand: “Congratulations.” 

“Thanks,” he nods warmly. 

Then he looks straight at me with his 
cool blue eyes and says, “You see, the 
human part is still what counts most.” 

It’s a surprising comment - thoughtful 
and direct, yet strangely acontextual. It’s 
as if Jacques is addressing George Sey- 
mour, the old-school Indy partisan who 
lives just across the street. But the two 
have never met. Never spoken. Never so 
much as stopped for a few moments to sit 
down on George’s porch and talk about 
the good old days and what the Indianapo- 
lis 500 is really all about. m m m 
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4133 upgrades have to be backward-com- 
patible with your own product. We had 

10 years’ worth of DOS even though Apple 
had a better operating system available 
back in 1984. If Microsoft/Intuit had gone 
through, you probably wouldn't have seen 
radically new technologies wading in 
every two or three years. 

Assistant Attorney General Anne Binga- 
man said that one implication of allowing 
Microsoft to buy Intuit and further con- 
solidate the technology software market 
would have been higher prices. But even 
without Intuit, Microsoft has raised its 
dominance to something like 70 cents of 
every desktop-software dollar, and we've 
seen prices fall dramatically. 

The real question is whether prices are 
higher than they otherwise would be. Per- 
sonally, I don't see pricing as the big issue 
here. The issue for me is technology. If 
competitors are shut out of the market- 
place, they're keeping their radical innova- 
tions out of the marketplace. We end up 
with bad, cheap products that are priced 
higher than they should be. Is Microsoft 
charging more than they would if they had 
real competition in many of their markets? 
The answer is probably yes. 

What would you do if you were Bill Gates? 
If I were Gates, Pd be paying an enormous 
amount of attention to perceptions of 
what Microsoft is all about. Unfortunately, 
the perception is that Microsoft is aggres- 
sive and will do whatever it can to finish 
off the competition. I don't want to make 
this sound like a warning, but if I were in 
Bill Gates's shoes, I would lie low to make 
sure that Pm not perceived as the Leona 
Helmsley of the computing industry. 

A bad landlord with leaky ceilings? 

Well, not quite. More like somebody who 
is regarded as arrogant and who attracts 
an awful lot of opposition. It would be a 
shame to see people go after Gates just 
because he's aggressive. If Microsoft tones 
down its stance and opens things up more 
to competitors, it'll be a major player for 
years to come. But the perception is that 
Microsoft is aggressively trying to stop 
other companies from getting off the 
ground, and that's fueling a lot of the fear 
and loathing. And that, in turn, fuels the 
Justice Department. m m m 
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Gambling 


4137 of gambling has always had everything 
to do with money, self-interest, and political 
expediency. The Puritans of the Massachu- 
setts Bay colony enacted the New World's 
first laws against gambling. But the same 
people funded the sailing of the Mayflower 
by holding lotteries back in England. 

Since then, gambling has come in waves. 
By George Washington's time, most of the 
13 colonies held some form of lottery. The 
funds helped pay for the building of new 
settlements as well as for construction at 
Harvard, Yale, and Dartmouth university 
campuses. But by the mid-1800s, most of 
these lotteries were banned after scandals 
turned public opinion against them. Har- 
vard, for instance, couldn't come up with the 
money to pay a grand-prize winner, who 
incited a minor riot. 

A second wave of gambling arose during 


bling has been gradually transformed into a 
quasi-respectable business. Thanks for that 
goes in large part to Nevada's Corporate 
Gaming Act of 1967, which enabled publicly 
traded companies to own and operate gam- 
bling facilities; public companies can't 
afford to be perceived as corrupt. At the 
same time, states had legalized lotteries. 
Add to that the opening of Atlantic City 

to casinos in 1976, the watershed Indian 
Gaming Regulatory Act of 1988, and the 
current spate of federal exemptions allow- 
ing riverboat gambling in certain locales, 
and you have what amounts to a mad rush 
to turn wagering into one of America's pre- 
mier industries. 

"Gaming is now part of the entertainment 
industry," says Smith Barney's Jason Ader. 
Every major brokerage house now has ana- 
lysts covering the sector. Just five years ago, 
there were only 12 public companies in the 
gambling business. Now, says Ader, there 


The real sleight of hand will most likely be 
in fooling the government, not the customers. 
Even if it remains illegal, emerging technologies 
will make gambling on the Internet 
all but undetectable by law enforcement. 


the country's move westward, in the frontier 
saloons of rough-and-tumble Dodge City 
and gold-crazed San Francisco, where slot 
machines were invented. 

But scandals, corruption, sports fixes, 
and a general public outcry eventually 
turned the tide against gambling once 
more. And by 1909, when gaming was out- 
lawed in Nevada (it was legalized again in 
1931), almost all gambling was banned 
everywhere in the country. 

We're now in the midst of gambling's 
"third wave," says Whittier Law School's 
Nelson Rose, twisting Alvin Toffler's socio- 
economic framework to fit one of human- 
kind's oldest pursuits. According to Rose, 
this wave started rolling in the 1940s when 
Bugsy Siegel and bands of gangsters began 
building a strip of garish casinos in Las 
Vegas. Cash-strapped governments got into 
the action by legalizing racetracks in 21 
states, with more to follow in the coming 
decades. Since then, the culture of gam- 
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are more than 100. At that rate, there should 
be close to 1,000 companies five years from 
now. But even gambling can't grow forever 
— Ader sees a reversal of sorts. He predicts 
that the field will shrink down to 20 or 30 
major players within a few years, due to 
consolidation within the industry and the 
strange dynamics of gambling. 

Gaming is governed by a strong law of 
diminishing returns. Atlantic City is a case in 
point. When Resorts International opened 
the first casino there in 1978, it instantly 
became the world's most profitable. Twelve 
more casinos followed fast on its heels. 

The lucky 13th was Donald Trump's gar- 
gantuan Taj Mahal, which was forced into 
bankruptcy a little more than a year after 
itopened in 1990. Not one has been built 
since. The same thing could happen in 
cyberspace. The early pioneers could 
become fabulously wealthy. Then the 
market could quickly become saturated. 

Or worse, corrupted. A wily hacker could 


quite plausibly discover a flaw in the soft- 
ware and compound winnings to his or her 
account, in effect stealing the payout from 
the real winners. Herschman, of Virtual 
Vegas, says he needs to see improved secu- 
rity on the Internet before he begins dealing 
in real money. “Hackers will bust open the 
system and keep hitting the win button,” 

he predicts. “It may give the industry a 

bad name.” 

Then there is the matter of trust. In a real 
casino, for instance, you can see the black- 
jack dealer insert a finite number of brand 
new decks into the card tray. But what's to 
stop a virtual casino from fixing the order 
of a bottomless sequence of cards? “They 
could put a secret algorithm in the program 
to pull more 21s when the house gets 
behind,” notes Ader. 

But the real sleight of hand will most 
likely be in fooling the government, not 
the customers. Even if it remains illegal, 
emerging technologies will make gambling 
on the Internet all but undetectable by law 
enforcement. Encryption, for instance, will 
make it possible to hide the contents of 
illegal transactions from federal wiretap- 
pers. And the advent of digital cash will 
enable the wagering of small amounts - 
from 50 cents to $5 - with all the anonymity 
of real George Washingtons. 

"Electronic cash allows you to hide the 
money,” says Eugene. “I won't even know 
who it's from." Concludes Herschman: "The 
technology has outgrown the regulations." 

And the technology is growing in many 
directions. Besides bringing gambling to 
homes through telephone and computer 
networks, some entrepreneurs are pushing 
for gambling via interactive television. 

One such company is Carlsbad, California- 
based IWN ("I win") Inc., a subsidiary of NTN 
Communications Inc., the maker of many 
interactive TV games, such as QB1 football. 
IWN has developed software that allows 
television viewers to use their remote con- 
trols to place bets on live horse races. The 
game, called Triples, is now being tested in 
Cerritos, California, over the GTE mainStreet 
interactive cable system. Right now, people 
play only for points. But IWN President 
Colleen Anderson says the company will test 
a real-money version of the game for Win- 
dows-based PCs, called HomeStretch, in 
Connecticut this fall. 


Connecticut is one of seven states 192» 
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4190 that permit what's known as "account 
wagering" on horse and dog races. (New 
York, Pennsylvania, Ohio, Maryland, Ken- 
tucky, and Nevada are the others.) Players 
typically set up debit accounts with a 
licensed racetrack or off-track betting facili- 
ty and place their bets over the phone by 
voice or, in some cases, with their touch- 
tone keypad. Anderson believes the com- 
puter and the television provide much 
more efficient ways of doing this. Those 
devices can display the gobs of information, 
such as the racing form, that bettors need. 
Plus, the television allows you to watch the 
race after you place your wager. The compa- 
ny's network of computers will not only 
credit and debit accounts accordingly when 
the race results are posted, but will also 
charge transaction fees for both the wager 
and the information. 

Currently, fewer than 100,000 people in 
the seven legal states participate in account 
wagering. But with this new technology, 
Anderson sees "millions of people doing 
interactive gambling." She notes that horse 
racing and other "parimutuel" gambling 
(an industry term for games in which the 
odds change based on how other players 
bet) is currently a declining business with 
an older clientele. She sees the new technol- 
ogy freshening the parimutuel business 
with younger players. 

That's precisely what some industry 
observers are worried about. Associate 
Professor Howard Shaffer, director of the 
Division on Addictions at Harvard Medical 
School, believes that gambling is "a serious 
public health issue," especially among the 
young who find ways to play lotteries, bet 
on horses, and wager on sporting events. He 
fears that new technologies, such as the 
Internet, will lead to widespread gambling 
among minors, even though all the opera- 
tors of cybercasinos say they will not open 
accounts to bettors who are underage. 
Home computers and gambling, he warns, 
are a frightening combination. 

"Computers make us feel in control and 
organized," Shaffer says. "Those feelings 
appeal to the sense of control and mastery 
that pathological gamblers exhibit. They 
begin to believe that they have control over 
the outcome of a chance event." 

In this respect, Shaffer says, "gambling 
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can make smart people dumb." Shaffer 
points to a recent analysis, which examined 
data from studies of 8,000 gamblers in the 
fifth through twelfth grades, and found 
that roughly 6 percent of those kids met 
the criteria for pathological addiction to 
gambling. Symptoms include lethargic, 
depressed, and unsatisfied attitudes that 
can be alleviated only by betting higher and 
higher amounts. The study showed that 
an additional 12 percent of those kids exhib- 
ited a smaller set of adverse symptoms, 
such as distraction from family, work, and 
school - and piles of debt. 

It's this kind of criticism and analysis 
that drives gaming entrepreneurs bonkers. 
"The immorality of gaming is a myth," says 
Anderson. "The government is in it. The 
church is in it. Charities are in it." Warren 
Eugene and David Herschman are similarly 
indignant over such issues. "A lot of people 
think sex and alcohol are immoral too," 


his book Entertainment Industry Economics, 
this often-hidden margin is what provides 
the casino with its "edge," the track with its 
"take," and the lottery with its "cut." Even 
when you win, you lose a little. 

Despite the dismal odds, it could be 
inevitable that cyberspace becomes the 
next frontier that's paved with gambling 
dollars. If so, it seems likely that gambling 
on the Net won't simply be contained to 
traditional games, like blackjack, horse 
races, and football. Perhaps the day will 
soon come when people can sit down at 
their personal computers, open their digital 
wallets, and obtain odds on just about 
everything: they could compete for cash in 
live-action videogame tournaments or 
wager on real-world events such as who will 
become the next president and whether 
certain legislation will pass or fail. And the 
bets will affect the outcomes of those 
events. Smith Barney's Ader projects that 


“The immorality of gaming is a myth. 
The government is in it. The church is in it. 
Charities are in it." "A lot of people think 
sex and alcohol are immoral too." 
"What your country needs is a good enema." 


Herschman says. Adds Eugene: "What your 
country needs is a good enema." 

Maybe so, but you can't argue with the 
math. Anyone who knows something about 
probability knows that gamblers are 
doomed to failure. You can play the lottery 
every week for 10 lifetimes and chances are 
you still won't hit the jackpot. Statisticians 
have been known to point out that the act 
of buying a ticket doesn't measurably 
increase your chances of winning. 

The greatest misconception about gam- 
bling is that the house makes money off 
you only when you lose. But in all forms of 
gambling, the primary way the house reaps 
its profits is by paying the winners slightly 
less than the true odds. In roulette, for 
example, you obtain a chance to double 
your money by betting either black or red. 
But the odds are actually a bit higher than 
this 2-to-1 payout. Occasionally, the ball 
lands in a green nook - and all chips are 
called. As author Harold Vogel points out in 
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gaming in the US could be a $100 billion 
industry if it were available on demand 

to anyone at any time. That works out to 
$400 per capita - which translates into net 
losings of $1,600 per year for the average 
family of four. 

But as it was in the original 13 colonies 
and the Wild West, ubiquitous wagering 
may last only so long before it does itself in. 
An unregulated company in the Caribbean 
could lose its shirt, pull the plug on its 
computer, and go dark without paying 
the winners. Or the law of diminishing 
returns could set in, and the proliferation 
of gambling could once again lead to its 
reduction. Like George Washington, most 
Americans are of two minds when it comes 
to such things. We could reach a point 
when the public once again says enough's 
enough. Nelson Rose has an exact, if totally 
unscientific, prediction for when this 
current wave will crash: 2029. But he's not 
willing to bet on it.m m m 
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4142 Just as the high priests of the store- 
and-forward culture had warned, the 
introduction of the Internet Phone changed 
the look and feel of the Net. Night after 
night I fired up the IPhone and connected 
with callers from around the world - 
callers who with no long-distance bills to 
worry about had no other purpose than to 
be neighborly. You could hear them lean 
over the backyard fence, hold out their 
hands, and introduce themselves. Not 
once did I hear anyone assailed for being 
a *clueless newbie" or stigmatized for 
wasting bandwidth or told to *Get a life." 

I hardly recognized the place. 

The media reaction has been as dra- 
matic: according to VocalTec's PR firm, 
1,000 stories were published about IPhone 
in the first month of its existence. For a 
moment the offline media stopped reheat- 
ing their leftover Internet reportage about 


arbitrage prospects seem to be on the same 
order as dealing cocaine - only legal. 


hese cut-rate opportunities are not 

new: Internet communications have 

always been cheaper than conven- 
tional telephony, partly because of their 
different political and industrial environ- 
ments, partly because Internet architec- 
ture is inherently more efficient. Conven- 
tional telephony establishes circuits that 
run the whole distance between callers 
and are reserved for the duration of the 
call. On the Internet, files are broken up 
into hundreds or thousands of packets and 
then mixed with packets from dozens of 
other connections. Internet communica- 
tions share resources, which lowers costs. 
For years, techies, especially techies with 
families in distant countries, have been 
trying to circumvent telco pricing, but 
until recently, none of these lash-ups have 
worked especially well. 


The Internet was a new chapter in the history 
of human intelligence. It was supposed to lead us 
somewhere higher, to something better, right? 


nerds, spies, hackers, porn merchants, 
mad bombers, and child molesters and 
struggled to write what was for many 
their first serious Internet news stories. 
“The Internet, now a boon for telephone 
companies, could well become their 
bane;" The Wall Street Journal ruminated 
gravely. “If I had stock in the telephone 
company, the Journal quoted one user, 
“I would sell it.” 

The reasoning here is easy enough to 
follow. A prime-time call from New York 
to Los Angeles is about US$15 per hour; 
from New York to Paris it runs about $60 
per hour. Many countries bill originating 
long-distance calls at even higher rates. 
(Howard Jonas of IDT Communications, 
a call-back services company, quotes the 
price of a call from Tahiti to France at 
$270 per hour.) Internet access costs no 
more than $5 to $4 per hour, often much 
less. Many access services offer hundreds 
of hours of 28.8 Kbps modem connections 
for as little as $20 to $25 a month. So, 
we're talking about making international 
phone calls for $5 to $4 per hour. The 
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The brute-force solution to Net tele- 
phony is to record an audio file, e-mail it 
to someone, wait for that person to send 
one in return, play it, and so on. (Internet 
VoiceChat, a shareware program released 
in May 1994 and since discontinued, did 
basically that.) This store-and-forward 
system offers any desired level of audio 
quality - theoretically at CD levels - and 
works at any bandwidth, but you pay 
for this higher quality with significant 
response delays. These variable delays 
are acceptable using some routes like e- 
mail or the postal system, but apparently 
not with voice communications. It was 
a millisecond response delay that forced 
long-distance users off geosynchronous 
satellites and onto undersea cable. 
Response delay is what people hate most 
about speakerphones. Though silences 
appear to be semantic vacuums, they are 
also read as communicating almost any 
emotional state, from engaged interest to 
puzzlement to boredom to contempt to 
rejection. Imposed delays only increase 
the burden of processing a conversation 
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by dragging silences that really don't mean 
anything through the sensitive detector. 
Two people interacting by voice set up a 
dance, a beat, that starts the center of the 
conversation swinging like a pendulum. 
They think as much like one person main- 
taining an interior dialog as two. They 

are joined at the clock. Response delays 
unhinge that delicate relationship. 


esearch into Internet telephony has 

focused on finding tolerable ways 

to trade bandwidth and signal 
quality against response delay. The most 
intractable part of the problem runs to the 
core of what makes the Net so cheap in the 
first place: being able to break a file into 
packets and intermingle them with pack- 
ets from many other communications. By 
mixing communications like this, there's 
always the risk that the packets of differ- 
ent communications will interfere with 
each other: a given packet might run into 
a region clogged with packets from anoth- 
er source or find itself stuck behind a long 
line of packets in need of extra routing 
time. Either way, the packets are delayed, 
which means the file has to sit and wait 
instead of heading straight to the sound 
card. Using a conventional phone is like 
transporting a group of cars cross-country 
by train rather than having a group of 
college students drive them. Driving might 
be cheaper, but shipping means that the 
cars will arrive together on time. 

Each of the various Internet telephony 
programs announced this year has mount- 
ed its own attack on delay response. Vocal- 
Tec's is clearly the program to beat, using 
fast processing to bombard the problem 
with machine cycles. When a burst of 
packets arrive at an IPhone client, the pro- 
gram lines them up and compiles a list of 
the gaps. If too many packets are missing 
(more than about one in five), the connec- 
tion is scrubbed. If the number of missing 
packets seems manageable, the packets 
lying on either side of the no-shows are 
used to morph substitute packets, which 
are slotted into the right positions. The 
signal can then be pushed into the sound 
card and out through the speaker without 
waiting for the delayed packets to arrive. 

From the perspective of those who know 
how hard it is to run real-time voice over 
packet routing - who are amazed to 196» 
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4194 see this dog playing chess at all - the 
program works well. Higher frequencies 
seem even more faithfully preserved than 
over some conventional phone connec- 
tions, giving speech a warmer, closer feel. 
However, anyone expecting Internet tele- 
phony to become a seamless replacement 
for telco-supported calls is likely to feel 
that the technology still has a road to walk. 
Using a 14.4 Kbps modem, only about 80 
percent of the calls get through, and dur- 
ing some of these, the speech might break 
up (gaps appear in the phonetic structure) 
or may sound choppy. Because the con- 
trast ratio between successive phonemes 
seems slightly lower with IPhone than with 
regular phones, low-redundancy informa- 
tion like a string of digits or a URL may 
need to be repeated two or three times. 
And IPhone technology uses voice activa- 
tion, which cuts off those low-volume cues 


other interesting tricks like voice avatars, 
which allow you to design a voice you like. 
Probable Internet markets include Internet 
ham radio, casual social and family com- 
munications, event telephony (using an 
open mike during a meeting so those not 
present can still participate), games 
(improved by a real-time voice link), Web 
tours, talk radio, Web shopping, and “hoot- 
and-holler circuits." Right now, hoot-and- 
hollers act like wide-area intercoms for 
trading companies that want to alert peo- 
ple in a field to important developments. 
The lower costs mean that public spaces 
can be defined at will. For instance, a 
group of artists might want to connect 
their respective studios into a group atelier. 
These applications do not raise an obvi- 
ous threat to telco revenues, since they 
represent new business. The size of the 
“potential” leak in the tire of conventional 
voice revenues, however, is dependent on 
three factors - all of them unpredictable. 


Not once did I hear anyone assailed for being a “clue- 
less newbie" or stigmatized for wasting bandwidth 
or told to "Get a life." I hardly recognized the place. 


that create the “atmosphere” of an ordi- 
nary phone call (you can't listen to people 
“listening” anymore). The final hurdle is 
still that second or two delay, which only 
adds to the distraction. 


or the short run, the Internet tele- 

phony market seems to be defined by 

low-cost applications that can tolerate 
less than 100 percent reliability. And the 
accompanying suite of apps is potentially 
large: since Internet telephony is end-to- 
end digital, all the *integrated services" 
(represented by the first two letters in the 
much-vaunted, yet-to-be-delivered ISDN 
service) can be ported into the technology. 
Before the year's out, many Internet tele- 
phony programs should support confer- 
ence calling, call answering (caller ID is 
built in from the beginning, so answering 
systems can be targeted to specific users), 
voice-data integration (two or more callers 
can play a game or mark up a text while 
discussing it vocally), Web site setups 
(users can call one another from Web sites 
instead of using IRC-type networks), and 
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The first is how willing users will be to 
trade reduced reliability and sound quali- 
ty for price. We should know the answer 
to this toward the end of the year, when 
some commercial Web sites should be 
offering users the choice of connecting to 
their sales and customer service depart- 
ments using either a conventional phone 
or one over the Internet. (This is particu- 
larly significant as the overseas markets 
figure heavily in Internet commerce: 50 
percent of the Internet Shopping Net- 
work's customer base lies outside the US.) 
The second factor is Net bandwidth - 
not end-user or access-provider band- 
width, but backbone or service-provider 
bandwidth, available at network exchange 
points. Will it increase with demand or 
simply choke? On one hand, the Net is 
awash in investment, and the technology 
required to increase Net capacity up to 
tenfold (for instance, by replacing 1.5 
Mbps T-1 technology with 45 Mbps T-5 
connections) is well understood and wide- 
ly available. On the other hand, the spread 
of 28.8 Kbps modems, ISDN installations, 
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video- and teleconferencing, graphics- 
intense Web surfing, tens of thousands of 
Internet users participating in voice chat, 
voice-enhanced games, and all-day open 
phone links between friends suggests that 
several seasons of Net gridlock lie ahead. 
To some extent this is a self-correcting 
problem: as described earlier, real-time 
communications on a packet-based net- 
work are very sensitive to congestion. As 
the Net tightens up, however, these appli- 
cations (appropriately, the store-and-for- 
ward crowd might grumble) will be the 
first rendered unusable. Meanwhile, file- 
oriented Web surfing will just slow down. 
The third factor affecting voice revenues 
is how fast the technology improves, 
including the penetration of support tech- 
nologies like faster modems, ISDN lines, 
the redesign of corporate security systems 
to transfer telephony packets, and better 
speech compressors and telephony-opti- 
mized sound-card drivers. These develop- 
ments should go hand in hand with the 
routine incorporation of telephony into 
signal-processing chips, multimedia 
computers, sound cards, modems, and 
browsers. Camelot's Kevin Corson points 
out that it's possible to patch conventional 
and Internet telephony together such that 
a person could dial an Internet access 
provider in his or her local calling area 
and dial in a city code. The provider could 
then set up a connection with another 
provider in that city - all for the cost of a 
local call plus change. Using area Internet 
providers in this way allows the caller to 
bypass the long-distance circuits com- 
pletely. A technology like this may well 
capture a significant slice of business. 


f all these pieces fit together, the tel- 

cos might indeed start sweating over 

lost revenue. Industry analysts have 
speculated that if the telcos come under 
fire, they'll respond by trying to persuade 
governments to ban Internet telephony 
altogether. And, let's face it, any foolish- 
ness is possible when dealing with a legis- 
lature. (IPhone customers from Ireland, 
Switzerland, and South Africa have 
reported disapproving noises from their 
state telecommunications monopolies.) 

Doug Ashton, a telecommunications 

analyst at Hancock Institutional Equity 
Services of Boston, believes the 198» 
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«196 arrival of Internet telephony is only 
likely to push the telephone companies a 
little faster in a direction they want to go 
anyway - the Internet-access business. 
Danny Briere, president of telecom indus- 
try consulting company TeleChoice Inc. 

in Verona, New Jersey, suggests the telcos 
might even create an alternate Internet, 
one that bills by traffic instead of band- 
width. They would then market this alter- 
native as the *uncongested" Internet 
where applications like Internet telephony 
could reach their full potential. Paradoxi- 
cally, Internet telephony might give the 
telcos just the leverage they need to take 
control of the Net. And Ashton finds it 
hard to see how the Internet can become a 
consumer base with hundreds of millions 
of users without the involvement of the 
phone companies. 


little-noted but exceptional feature 

of Internet telephony technologies 

is that the connections established 
by these devices range from difficult to - 
with encryption add-ons - flat-out impos- 
sible to tap. Filtering all the packets for a 
specific conversation out of a router-based 
network is doable, but nowhere near as 
straightforward as a conventional phone 
tap. VocalTec's voice compression algo- 
rithms require session-specific keys to 
uncompress the packets. These are gener- 
ated and exchanged in an instant at the 
beginning of each session: if a tapper 
misses these, he has at least made a lot of 
extra work for himself. And by the end of 
the year, a wide range of programs, both 
commercial and shareware, including one 
from Phil Zimmermann, will be available 
to support public key encryption, the most 
secure code around. 

In theory, governments could simply ban 
encryption, but there's also another way to 
protect communications. *The government 
believes the real threat comes from encryp- 
tion, but they're wrong;" says Kevin Hales 
of Cogon Electronics Inc. in Warrenton, 
Virginia. (Cogon produces the AquaFone, 
a highly secure phone system that con- 
nects modem-to-modem rather than over 
the Internet.) “The enabling technology is 
speech coding, or just data compression in 
general," says Hales. Data sufficiently 200» 
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4198 compressed, he says, *can be hidden 
such that classic encryption isn't even 
required." Hales suggests the best way to 
ensure a completely secure conversation 
is to scatter the bytes carrying the voice 
through a completely unrelated audio or 
video file, thus hiding the fact that the 
conversation is going on at all. Computers 
at both ends would filter the “real” com- 
munication from the packaging, but any- 
one tapping the line would hear only (for 
example) two old friends playing a duet. 
Such a scheme defeats the key escrow idea 
because of the difficulty in identifying 
which communications are even encrypt- 
ed and which should be required to pro- 
duce an escrowed key. 

In short, it seems likely that in a year, 
anybody is going to be able to buy a 
machine that with a minimum of configur- 
ing will give them absolute protection 
against wiretaps. And, no doubt, govern- 
ments from Syria to Singapore will react 
poorly to this idea. Inevitably, though, 
nothing can be done: given good speech 
recognition and voice-synthesis algorithms 
running on either end of a connection, the 
bandwidth required by a phone conversa- 
tion can be shrunk to a few hundred baud 
or less, and the signal carrying the commu- 
nication can be hidden in the faintest trick- 
le of line noise. Pessimists, in the interim, 
might feel this gives governments license 
to act stupidly in their continuing war 
against the Internet. But there are opti- 
mists, too. I asked Elon Ganor, president 
of VocalTec, how he thought the Israeli 
government would react to his company’s 
technology expanding throughout the 
West Bank. “What can they do?” he said. 
“Maybe they'll have to make peace.” m m m 


A version of VocalTec's IPhone with 60 
seconds of talk per session can be down- 
loaded at http://www.vocaltec.com. 
Registration is $69. IPhone aficionados 
can be found chatting at http://www 
.pulver.com. Two major players in Inter- 
net telephony are Camelot Corp. (http:// 
www.ikon.com/digiphone) and The 
Electric Magic Co. (http://www.emagic 
.com). For more information about 
AquaFone, e-mail cogon@aol.com. 


What if there were no sports? 


Where would 1.1 


Would | still be your hero? 


Sports do a lot of things for a lot of people. Some people, it turns into stars. Others simply gain 
self-confidence. If you'd like to help young people get involved in sports or recreation, there's a lot you can do. 
Coach a team. Volunteer at a Boys & Girls Club. Donate some equipment. The list goes on. To find 
out where help is needed in your community, please call PL.AY. at 1-800-929-PLAY. 

P.L.A.Y. PARTICIPATE IN THE LIVES OF AMERICA'S YOUTH. 


Moravec 


4149 wealth that retirement can begin at 
birth. "We'll levy a tax on corporations," Mora- 
vec says, "and distribute the money to every- 
one as lifetime social-security payments." 

But what if the robot-run corporations fail 
to function as he expects? He assumes these 
business entities will follow programs written 
by us, compelling them to obey laws and pay 
their taxes. But the programming will also 
encourage robot-controlled corporations to 
compete with each other. 

Won't they try to exploit loopholes in their 
instructions, just as present-day businesses 
try to evade federal regulations? Isn't there 
a real risk that autonomous robots will steal 
from each other and cheat on their taxes? 

"There is always the possibility that some 
kind of malfunction will produce a rogue 
corporation," Moravec admits. "We'll need 
police provisions so that legal companies 
will act to suppress rogues economically, 
or physically, if necessary. And among the 
inprogrammed laws we'll need antitrust 
clauses to force dangerously large compa- 
nies to divest into smaller entities." 

But this would be a second set of rules to 


ciency can become a potential hazard. They 
will naturally try to obtain energy and raw 
materials as cheaply as possible, with a mini- 
mum of regulatory interference. And the 
ideal way to do this is by relocating some 

of their operations beyond planet Earth. 

Unlike human beings, robots don't need 
to breathe air, aren't disoriented by zero 
gravity, and can be easily shielded from 
harmful radiation. There are vast mineral 
resources in the asteroid belt, where there 
will be no regulations regarding pollution, 
noise, or safety. Robot factories located in 
space would be able to manufacture prod- 
ucts with maximum efficiency and then 
drop them down into Earth's gravity well. 
Alternatively, they could conduct hazardous 
research and radio the encrypted results 
back to their parent corporation on Earth. 

Only a small "seed colony" of robots would 
be needed to set up an off-world operation. 
Using local mineral ores and solar energy, 
robots could build everything they required 
- including copies of themselves. 

In this scenario, everything is still being 
controlled by the parent corporations, which 
are still being controlled by us. Therefore, 
the off-world operations should present no 


"| don't think humanity will last long 
under these conditions," Moravec says. 
But, ever the optimist, he believes that 
"the takeover will be swift and painless." 


solve a problem created by robots breaking 
the first set of rules. The system still seems 
fundamentally unstable. 

"It is unstable," he agrees. "Everything will 
depend on the way in which we create it. 
Crafting these machines and the corporate 
laws that control them is going to be the 
most important thing humanity ever does. 
You know, each age has an activity in which 
the best minds get involved. Crafting the 
laws, and their implementation, will be the 
thing to do in the 21st century." 

If the job is done right, he predicts a world 
of comfort, health, and boundless plenty - 
at least for a while. Human beings will be like 
slave owners whose servants never complain, 
need no supervision, and are constantly 
eager to please. 

In the long term, though, robots pro- 
grammed to serve us with maximum effi- 
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problems. "But now suppose a company 
goes out of business," Moravec says, "leaving 
its research division in space, where there's 
no supervision. The result is self-sustaining, 
superintelligent wildlife." 

This marks the point where the genie finally 
gets out of the bottle and Earth's retirement 
community of pampered humans finds itself 
faced with a big problem. Out in space, the 
preprogrammed drive to compete and be 
efficient will result in the runaway evolution 
of machine capabilities. 

Moravec feels that in a short period of time, 
all the local materials will be plundered and 
converted into machines, and all available 
solar energy will be used to power them. 
The result will be a dense, interacting swarm 
of competing entities — although, he says, 
the competition will be relatively benign. 
Warfare among robots will be rare because 


"fighting wastes energy, and a third entity 
can eat the pieces." 

He believes that the most useful skill will 
be intelligence. Robots will be motivated to 
make themselves as small as possible, con- 
serving raw materials to build better brains. 
"As a result, you end up with the whole mess 
forming a cyberspace where entities try to 
outsmart each other by causing their way 
of thinking to be more pervasive. Here's an 
ecology where all the dead-matter activity 
has been squeezed out and almost every- 
thing that happens is meaningful. You have 
this sphere of cyberspace with a robot shell, 
expanding outward toward Earth." 

What will it look like? 

"It will look like a region of space glowing 
warmly, with hardly anything visible on a 
human scale. The competitive pressure 
toward miniaturization will result in activity 
on the subatomic level. They'll transform 
matter in some way; it will no longer be 
matter as we know it." 

Since space-based machine intelligences 
will be free to develop at their own pace, 
they will quickly outstrip their cousins on 
Earth and eventually will be tempted to use 
the planet for their own purposes. "I don't 
think humanity will last long under these 
conditions," Moravec says. But, ever the 
optimist, he believes that "the takeover will 
be swift and painless." 

Why? Because machine intelligence will 
be so far advanced, so incomprehensible to 
human beings, that we literally won't know 
what hit us. Moravec foresees a kind of 
happy ending, though, because the cyber- 
space entities should find human activity 
interesting from a historical perspective. 
We will be remembered as their ancestors, 
the creators who enabled them to exist. 

As Moravec puts it, "We are their past, and 
they will be interested in us for the same 
reason that today we are interested in the 
origins of our own life on Earth." 

He seems very sincere as he says this, 
almost as if it's an article of faith for him — 
though of course it has some logical founda- 
tion. Machine intelligences of the far future 
will develop from our initial programming, 
just as a child grows from its parents' DNA. 
Consequently, even when robots are smarter 
than we are, they should retain many of our 
priorities and values. 

But Moravec takes the scenario even one 
step further. Assuming the artificial 204» 
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« 202 intelligences now have truly over- 
whelming processing power, they should 

be able to reconstruct human society in every 
detail by tracing atomic events backward in 
time. “It will cost them very little to preserve 
us this way,” he points out. “They will, in fact, 
be able to re-create a model of our entire 
civilization, with everything and everyone in 
it, down to the atomic level, simulating our 
atoms with machinery that's vastly subatom- 
ic. Also," he says with amusement, "they'll be 
able to use data compression to remove the 
redundant stuff that isn't important." 

But by this logic, our current "reality" 
could be nothing more than a simulation 
produced by information entities. 

"Of course." Moravec shrugs and waves 
his hand as if the idea is too obvious. "In fact, 
the robots will re-create us any number of 
times, whereas the original version of our 
world exists, at most, only once. Therefore, 
statistically speaking, it's much more likely 
we're living in a vast simulation than in the 
original version. To me, the whole concept 
of reality is rather absurd. But while you're 


inside the scenario, you can't help but play 
by the rules. So we might as well pretend 
this is real - even though the chance things 
are as they seem is essentially negligible." 

And so, according to Hans Moravec, the 
human race is almost certainly extinct, while 
the world around us is just an advanced 
version of SimCity. 


've been sitting opposite Moravec 

in his office, typing on my laptop 

computer, following his exposition 

step by step. The vision he has 
described exists for him as a unified whole; 
it takes him only about an hour to describe 
it clearly and fluently from beginning to end. 
For him it seems entirely pleasurable: a des- 
tiny that grows out of his own work and 
affirms his own values. 

His critics, of course, disagree. They com- 
plain that his vision is inhuman, lacking 
attributes such as culture and art that seem 
central to our identity. Skeptics also point 
out that the negative implications of his work 
far outweigh its benefits in the near future, 
when robots will cause a huge economic 
dislocation, creating a feeling of purpose- 


lessness among citizens who are rendered 
permanently unemployable. 

Moravec is quite aware of this but sees no 
way to prevent it. He says his projection of the 
future is at least 50 percent probable, and 
we're seeing the first signs of it right now. "In 
Europe generally," he says, "I believe unem- 
ployment is now up to around 15 percent, and 
essentially this will never reverse. We're already 
moving into the mode I envisage, where every- 
one is subsidized by productive machines." 

This has created uncertainty and discon- 
tent - as he readily admits. "We all agree," 
he says, "that the world is a bit screwed up. 
The reason for this is rather obvious. We have 
a Stone Age brain, but we don't live in the 
Stone Age anymore. We were fitted by evolu- 
tion to live in tribal villages of up to 200 rela- 
tives and friends, finding and hunting our 
food. We now live in cities of millions of 
strangers, supporting ourselves with unnat- 
ural tasks we have to be trained to accom- 
plish, like animals who have been forced to 
learn circus tricks." 

In which case, what's the answer? Moravec 
adamantly believes that reversing the evolu- 
tion of technology would create an 206» 
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Moravec 


4204 even bigger disaster. "Most of us would 
starve,” he says. He suggests the opposite 
approach: that we try to catch up with tech- 
nology by accelerating our own evolution. 
“We can change ourselves,” he says, “and we 
can also build new children who are properly 
suited for the new conditions. Robot children.” 


get at the lymph nodes. | came through it in 
sparkling condition, aged around 30. But a 
side effect is that l'm basically infertile.” 

Does this mean that his love of robots is 
nothing more than a displaced desire for the 
biological children he can't have? 

"Not at all. Long before the cancer, | was 
already obsessively committed to robots for 
whatever neurotic reason. That was where 


Moravec is widely respected as a pioneer 
in robotics, but where is the dividing line 
between his painstakingly practical research 
and his unfettered speculation? 


Inevitably, | ask whether he has any nor- 
mal, flesh-and-blood children. 

"No. In fact, | am biologically incapable of 
it. | contracted testicular cancer as | was fin- 
ishing my PhD; it didn't affect me very much, 
it didn't really hurt, | noticed a growth, but 
| still had my thesis to write and my orals to 
do, and the whole thing seemed very unreal. 
There were two surgeries, one minor, one 
major - with my intestines out in a bag to 


| wanted to spend my energy. | met my wife 
in the hospital when | was getting chemo- 
therapy in 1980. She already had two children, 
solinherited them as stepchildren." 

Does his wife share any of his feelings 
about machines? 

He laughs. "At the moment, my wife is a 
biblical scholar." 

Moravec himself was raised Catholic, but 
he rebelled against it as a teenager and says 


he still has some anti-Catholic reflexes. As a 
result, he and his wife had some bitter theo- 
logical debates in the past. "But these days 
there's no point in arguing," he says, "because 
we already know exactly what each other is 
going to say, and in any case she's more 
astute in human relations than | am, so she 
knows how to handle me. But | have changed 
my outlook slightly. I’m a little less hard-core 
in my atheism than | used to be. And my ideas 
about resurrection in some ways are not so 
different from those of early theologians, or 
from the Greek thought that fed into that." 

Also, of course, the desire for human tran- 
scendence has been a fundamental feature 
of almost all religions. And Moravec's vision 
of a supremely powerful artificial intelligence 
that will love humanity enough to re-create 
itis basically a vision of a god - the only dif- 
ference being that in his scheme of things, we 
create god version 1.0, after which it builds 
its own enhancements. 

But how does all this fit in with Moravec's 
obvious personal love for machines? 

"My father was an engineer in Czechoslo- 
vakia and had a business making and selling 
electrical goods during the war. When 208» 
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4206 the Russians arrived in 1944, he became 
a refugee. He left the country on a tricycle 
with 50 kilos of tools and 50 kilos of food. He 
met my mother in Austria, which is where | 
was born. He had an electrical store, where 
he'd hand wind transformers to convert bat- 
tery-operated radios so they'd run on house 
current. We relocated to Canada in 1953." 

Growing up in Montreal, learning English 
and adjusting to a strange new culture, Hans 
Moravec was a solitary child who found 
solace in building models and gadgets. "I 
remember the thrill | got when | put togeth- 
er something and made it work. | could 
admire it for hours. And these things also 
made other people proud of me. | guess 
| actually thought that they would get me 
a wife! | knew | didn't have any social skills, 
but maybe if | could build these machine 
things really, really well, it would make me 
more attractive to women." He laughs at 
his own childhood naiveté. 

And yet, he didn't always want to be a 
scientist. First he wanted to be Superman. 
“But | could see that it wasn't practical. Then 
| noticed another character in the comics, 
Lex Luthor, who didn't have superpowers 


have a little bit of influence, but we're like 
mosquitoes pushing at a rolling boulder. 
Progress is inflicted on people in the same 
way that natural evolution is inflicted on 
people. It really is evolution; it's the selection 
and growth of information, transmitted from 
one generation to the next." 

But what about the rights of people who 
don't love the rolling boulder of progress? 

“Well,” he says, beginning to sound a little 
impatient with my objections, "they'll - 
they'll get used to it! In fact, they should 
enjoy it, since the amount of wealth will be 
astronomical; you'll be able to live anywhere 
and in any way you want." 

In any case, he says, the progress he’s talking 
about will be offered via the free market, not 
physically imposed on anyone. “All l'm sug- 
gesting is that we give people a choice. In the 
next decade, people will either buy their 
housecleaning robot or not buy it. And | think 
they'll want to buy it. Then they'll have the 
choice of upgrading to one that learns, and | 
think they'll want that, too. Then they'll have 
the choice of a robot that claims it's conscious, 
a really nice entity that talks like a person, 
seems to understand you, and has nothing 
but your best interests at heart - because 
that's how it's programmed. And then the 


"Surely we've played out most of the interesting 
scenarios already in terms of human relationships. 
What I'm talking about transcends all that.” 


but was almost a match for Superman. So, 
| thought if | couldn't be Superman, maybe 
| could be Lex Luthor.” 

In person, Moravec seems diffident and 
gentle; he doesn't drive a car because, he 
says, he's uneasy with so much potentially 
dangerous mass in his control. He likes living 
in Pittsburgh because his home is a short 
walk from his office, and he seems to feel 
little need to venture outside this simple life. 

Yet as a child he enjoyed fantasies about 
superheroes and supervillains, and as an adult 
he talks casually of totally rebuilding human 
society. He refers to his new book, for which 
he's currently seeking a publisher, as “a kind 
of speculative long-term business plan for 
humanity,” and in it he speaks condescend- 
ingly of “Earth's small-minded biological 
natives.” Can Moravec really claim that his 
work as a scientist is in no way manipulative? 

“People such as myself,” he says, “may 
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fourth generation will take that personality 
and add intelligence. It will be a constant help 
to you; it will explain why something that you 
want to do isn't what you should do - because 
it loves you. | think people will like these 
machines and will quickly get used to them." 

Well, yes — until the machines cut loose, 
develop hyperintelligence, and bring about 
our demise. 

"But | don't consider it a demise," Moravec 
retorts, still insisting that his vision is wholly 
positive. "The robots will be a continuation 
of us, and they won't mean our extinction 
any more than a new generation of children 
spells the extinction of the previous genera- 
tion of adults. In any case, in the long term, 
the robots are much more likely to resurrect 
us than our biological children are." 

For people who find long-term resurrec- 
tion a somewhat nebulous concept, there 
are also some practical reasons why we 


Hon 


should be happy to change ourselves radi- 
cally. On a long-term basis, Moravec points 
out, our planet may not be a hospitable 
place to live. Huge climatic shifts may occur 
(as they did during the ice ages). Our sun 
may become unstable. The world may be 
ravaged by incurable diseases. Our entire 
ecology could be destroyed by a large 
meteor or comet. “Sooner or later,” he says, 
“something big will come along that we 
cannot deal with. But by changing ourselves 
in the most fundamental way, we will be 
able to survive such catastrophes.” 

This is an arguable point of view, but | can't 
help wondering which came first, Moravec's 
personal interest in becoming more than 
human, or his proof that it’s really a very 
good idea. He readily admits that he has a 
personal obsession with robots, and his 
passion for transcendence is far more 
extreme than that of most scientists. What 
makes him so different from everyone else? 

“Well, | was breast-fed as a baby,” he 
answers with typically disconcerting candor. 
“| was also the first born of my family, and 
| was well loved by my mother - which must 
have helped me feel confident about life." 
He pauses, realizing that this explanation 
isn't adequate. "Maybe the idea of human 
transcendence makes me happy because 
my endorphin levels were misadjusted early 
on in life,” he says with a laugh and a shrug, 
unable to come up with a better answer. 

Personally, | suspect he likes the idea of 
radical change because he’s an intensely intel- 
ligent man who is easily bored by the every- 
day world. He finds it impossible to believe 
that it makes sense to continue, as human 
beings, in our exact same form. "Do we really 
want more of what we have now?" he asks, 
sounding incredulous. "More millennia of the 
same old human soap opera? Surely we have 
played out most of the interesting scenarios 
already in terms of human relationships in a 
trivial framework. What I’m talking about tran- 
scends all that. There'll be far more interesting 
stories. And what is life but a set of stories?" 

Ultimately, Moravec comes back again to 
the power and grandeur of a destiny that 
exceeds all limits. "This universe is so big," 
he says. "The possibilities must be infinitely 
greater than anything we can imagine for 
ourselves. Pushing things in the direction 
of expanded possibilities seems to be by far 
the most productive use of my time. And 
that, here, is my purpose." m m m 
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4155 waiting room of the labs's executive 
suite. The imposing Narath, 62, greets his 
staff with a hint of an accent - he came 

to the US from Germany in his youth. As 
Narath proceeds back to his office, there is 
no mistaking his fatigue: he has just come 
from Washington, DC, where he is spend- 
ing much of his time debating the future of 
America's national labs. 

Since 1989, Narath has headed the 
Department of Energy institution whose 
primary mission is to assure the safety and 
reliability of America's 20,000-plus nuclear 
weapons. Running Sandia is a big job for 
the former research scientist: Sandia's New 
Mexico operation comprises five areas con- 
taining more than 800 buildings - 5.4 mil- 
lion square feet of research and office space 
for more than 7,500 employees. (In addi- 
tion, Sandia also operates Sandia National 
Laboratories/California in Livermore.) 


orous space program or a moon landing 
without a strong obsession not to fall 
behind the Soviet Union.” 

But Al Narath is no unrepentant Cold 
Warrior longing for the moral certitude 
derived from fighting a definitive foe. 
Acknowledging that nuclear weapons 
research and development have been 
on the decline since the mid-1960s, he 
does not bemoan the fact: Narath recog- 
nizes that “this is not the '50s, with each 
military service clamoring for nuclear 
weapons." Having spent five years during 
the divestiture and streamlining at the 
Bell Labs in the mid-1980s, Narath re- 
turned to Sandia - he spent much of his 
early career there - as president with a 
firm private-sector orientation. He also 
returned believing *the time has come 
for Sandia and other national labs to 
become less entitlement-oriented and 
quicker on their feet." 

The need for change notwithstanding, 


“The Galvin report urged us to shrink our horizons," 
Al Narath notes. "It said get back in your box and 
slim down to fit the size of that box." 


Narath came to this position via Bell 
Laboratories, whose owner (AT&T) man- 
aged Sandia from 1949 until 1995, when 
the Martin Marietta Corporation took over 
direction of the labs's $1.4 billion annual 
budget for a $10 million yearly fee. That 
changeover, together with the March 1995 
merger between Lockheed Corporation 
and Martin Marietta, has made Narath a 
lame duck twice over. But Narath hangs 
tough, using the considerable force of his 
personality and his deep roots in national 
labs culture to guide Sandia through some 
of the most troubled times in its history. 
(At press time, he had been promoted to 
president of Lockheed Martin's Energy 
and Environment sector.) 

A strong believer in *a bigger R&D envi- 
ronment” for the US, Narath is troubled 
by the consequences of gutting a system 
he believes has guaranteed America's 
technological preeminence. But he is also 
a realist who understands that much of the 
push for American public science came 
out of the Cold War. He doubts, as he sug- 
gests, that the US ^would have had a vig- 
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Narath takes pride in Sandia's gravest 
mission - its role as what he calls “the 
conscience" of the nuclear weapons pro- 
gram. The labs's legacy, Narath suggests 
without irony, is that by assuring bombs 
will explode reliably and with apocalyptic 
result, the level of dread has been raised 
high enough to preclude the use in anger 
of a single nuclear weapon in the last 50 
years. “The fear factor,” he says bluntly 
about the prospect of nuclear annihila- 
tion, “makes leaders more thoughtful 
about global conflict.” 

Yet itis Narath, the defender of the his- 
toric balance of nuclear terror, who is 
today the primary defender of a grand 
balancing act between thermonuclear 
swords and microelectric plowshares - 
on one hand assuring the US nuclear 
deterrent and on the other providing a 
technological boost to American industry, 
computer sciences, and the environment. 
Narath's strategy is both controversial 
and, he maintains, critical to Sandia's 
continued success. It amounts to a sleight 
of hand in which Sandia scientists do dou- 
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ble duty: they perform their government- 
chartered weapons work while simultane- 
ously soliciting outside grants, forming 
industrial alliances, and working those 
business connections. 

“It’s a shifting balance,” says Narath, 
describing the mix of the military and the 
civilian, a concoction he traces to the ear- 
ly 1970s, when “the weapons budget 
became inadequate to support a broad 
array of necessary research.” Since that 
time, Sandia and the 11 other Department 
of Energy national labs have jumped into 
commercial work with a vengeance. 

By 1994, a General Accounting Office 
report showed that 52.4 percent of the 
national labs’s $3.9 billion R&D budget 
was related to work in commercial sec- 
tors. But with the demise of the Cold War 
and the current federal crisis in mind, 
Narath confesses great uncertainty about 
the future of this civilian-related work. 

Though he has the support of Hazel 
O’Leary, Secretary of the Department of 
Energy (she calls Sandia a “powerhouse 
of scientific and technical excellence”), 
even the secretary concedes the threat 
posed by the new Congress: “In its zeal to 
cut federal spending, Congress is slashing 
R&D programs that are vital for future 
economic growth, enhanced environmen- 
tal quality, new energy sources and con- 
tinued US leadership,” O’Leary told Wired. 
“The DOE labs are the envy of the world - 
with their outstanding record of scientific 
accomplishments, Nobel prizes, and tech- 
nical distinctions - [but] these labs may 
experience widespread layoffs and facility 
shutdowns ... amounting to unilateral 
disarmament in the global competition 
for economic vitality.” 

Such seeming support at the Cabinet 
level may not be enough to counterbal- 
ance less promising signs elsewhere in 
the federal government. Among other 
things, Narath must contend with two 
major government reports released in the 
last year which question the need for the 
“dual use” roles of the national laborato- 
ries. The so-called Galvin report, headed 
by Motorola Executive Committee Chair 
Robert Galvin, assessed the current envi- 
ronment in which national laboratories, 
universities, and private industry compete 
for the same shrinking pot of R&D dollars. 
While the report concedes thatthe — 212» 
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«210 national laboratories have “clear 

areas of expertise,” it also suggests they 
should nevertheless be “limited to their 
traditional mission.” 

“The report urged us to shrink our hori- 
zons,” Narath says of the document he 
interprets as saying “Get back in your box 
and slim down to fit the size of that box.” 
He frowns for a second as he sits at his 
presidential-sized desk, contemplating the 
Sandian landscape outside his window. 
Its vastness seems a comforting, but illu- 
sory, deterrent against the effort of critics 
to rein in, rather than harness, the labs’s 
technological prowess. 


Loss of little science 

It is only days after the bombing of the 
Oklahoma City federal building, and as 
we approach the gated security entrance 
to Tech Area 1, a grim-faced guard stops 


Boslough spent nearly a year gathering 
and analyzing data, looking “for evidence 
of a shock wave before the main fireball.” 
Their odyssey began one morning in June 
1993, when Boslough brought to work an 
Albuquerque Journal article that first sug- 
gested the comet might hit Jupiter. He and 
his shock-wave-analysis colleagues had 
studied the impact of high-velocity projec- 
tiles as part of the Strategic Defense Initia- 
tive, the project dubbed Star Wars; they 
immediately zeroed in on the similar 
physics of a comet crashing into Jupiter. 

The events on Jupiter also related to 
research both men were working on - 
analyzing the impact of prehistoric comets 
on Earth. “We’d rather observe something 
happening now than something 65 million 
years ago,” Crawford explains. 

As Shoemaker-Levy 9 verged ever closer 
to Jupiter, several more Sandians joined the 
project. They worked out various physics 
and chemistry problems and helped cre- 


The balancing act between Big Science (America’s 
nuclear arsenal) and little science (enterprise 
projects) may soon come entirely unhinged. 


me and my Sandia escort, Chris Miller. 
“You didn’t read the rules,” he says, 
motioning me to take off my badge and 
hand it to him. “I have to touch it,” he 
says stiffly, touching it and letting us pass. 
Inside the secured area, we proceed past 
Sandia’s ancient steel wind tunnel and, 
after a five-minute walk, enter Building 
880, a 1950s institutional special fronted 
by an arid stone garden. 

Exploring a series of concentric corri- 
dors, we finally reach the office of plane- 
tary scientist David Crawford, who is 
hunched over his Sun Sparcstation 20. 
“Pm trying to get a grant proposal out,” 
Crawford says, sounding put-out by the 
need to solicit research funds - a new 
and unpleasant task for many of the 
scientists at Sandia. Disappearing momen- 
tarily, he returns with Mark Boslough, 
his partner on a project that modeled the 
impact of a comet, Shoemaker-Levy 9, 
on Jupiter’s atmosphere. 

The July 1994 Shoemaker-Levy 9 colli- 
sion was an astronomical opportunity as 
rare as cosmic hen’s teeth; Crawford and 
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ate a network that drew data from the 
Galileo spacecraft (working its way toward 
Jupiter), from the newly mended Hubble 
space telescope, and from observatories 
around the world. 

With six months to go, the two men 
began running simulations on Sandia's 
Intel Paragon massively parallel-process- 
ing computer, one of the world's fastest. 
Transforming pressure, density, and tem- 
perature fields into a series of two-dimen- 
sional slices, they made predictions about 
the comet's effect on the Jovian atmos- 
phere and the ways its still-mysterious 
composition might be revealed by the 
flash and shock waves following impact. 
“Some simulations took a week to do,” 
notes Crawford. “We used more than 600 
Mbytes for each.” 

It's not hard to imagine Boslough and 
Crawford as collaborators: both thirty- 
somethings, they dress similarly in chinos, 
work shirts, and running shoes. They 
complete each others’ sentences, particu- 
larly as they grow excited describing the 
increasing odds that Shoemaker-Levy 9 


would provide a light show of Jovian pro- 
portion. The week before impact, they 
loaded up on small telescopes, packed 
their bags, and headed for Maui, one of 
the finest terrestrial viewing spots. 
Boslough described the increasing pitch 
of that week: “days on e-mail and nights 
on the telescopes.” 

The collision was a bust on Maui: a 
hurricane made viewing virtually impos- 
sible. But data coming in from all over the 
world and from the Hubble telescope and 
Galileo excited them beyond comparison. 

Early data enabled Boslough and Craw- 
ford to estimate the size of the fragments: 
the biggest was nearly 2 kilometers across, 
and the power of the blast reached around 
1 million megatons, dozens of times the 
power of the nuclear arsenal on Earth. In 
the months that followed, data poured in, 
leading to more refined simulations, a 
massive increase in knowledge about 
Jupiter's atmosphere, and a new insight 
into planetary comet impacts. 

But even with some of the most exciting 
astronomical data in history, a sense of 
incompletion and concern still hovers 
over the project. Grants to cover the costs 
of the research are short-term at best. 
“There's more work for the next five to ten 
years, and we're proposing to work on it 
for two,” Boslough sourly notes about the 
unsure process of gaining research money 
in the post-Cold War era. Recent Congres- 
sional cutbacks of NASA's budget have not 
improved their chances. 

According to both men, the current bud- 
get-slashing mania in Washington has 
changed both the mode and tenor of work 
at Sandia. “When I got here in 1985, you 
never had to write a proposal for outside 
funding,” says Boslough. 

This and other changes at Sandia, they 
feel, have already had a profound effect. 
“Ten to twelve years ago, there was more 
of a sense of permanence, more security, 
less urgency in justifying research,” 
Boslough suggests. “Without that security, 
there's little willingness to try new things.” 

But this is hardly the most troubling 
issue facing America's national labs. 
Today's balancing act between Big Science 
(in Sandia's case, the stewardship of 
America's nuclear arsenal) and little sci- 
ence (personal enterprise projects like the 
look at Shoemaker-Levy 9) may soon 214» 
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4213 come entirely unhinged. 

Boslough fears that little science will 
end up the loser, with Big Science getting 
the lion's share of the diminished spoils. 
While unbridled curiosity was once the 
energizer driving all scientific inquiry, 
Boslough now worries that curiosity-dri- 
ven science will soon be marginalized, 
viewed only as a luxury. Crawford echoes 
his partner's concern, wondering if 
“there is still room for little science at 
the national labs.” 


New alliances 

If Boslough and Crawford seem nostal- 
gically fixed on Sandia's past, Pace Van- 
Devender is firmly fixed on its future. 

A self-admitted baby boomer, the 47-year- 
old VanDevender, director of the National 
Industrial Alliances Center, came to the 
labs during the downsizing of the early 


to achieve fusion for the masses, we first 
needed a suitable industrial base." 
Unlike the work on fusion, however, 
these later efforts have begun to bear 
fruit. VanDevender is particularly giddy 
about a recent industrial alliance with 
Disney's Buena Vista division. The joint 
effort has already led to several techno- 
logy exchanges, including one that might 
at first blush seem like - well, a Disney 
interpretation of Sandia's original explo- 
sive mission. As every American child 
knows, nights at Disneyland and Walt 
Disney World are lit by huge fireworks 
displays. With 200,000 explosive compo- 
nents used yearly, VanDevender explains, 
Disney has an insatiable need for safe, 
reliable, and precisely timed explosives. 
Sandia helped out by providing a proto- 
type semiconductor bridge to replace 
the electrically heated metal wires that 
traditionally fused fireworks. “The 
energy required to form plasma is one- 


While unbridled curiosity once drove all scientific 
inquiry, Sandians now worry that curiosity-driven 
science will soon be viewed only as a luxury. 


’70s in the wake of the Arab oil embargo. 
Sandia along with other Department 

of Energy labs were, paradoxically, flush 
with major funding for programs to find 
alternative energy sources. 

One of the most exciting of those sources 
was nuclear fusion, which, at that time, 
held the promise of unlimited and clean 
power. VanDevender came to Sandia dri- 
ven *by visions of those promises." One 
testament to this vision's prematurity is a 
50-foot hub outside VanDevender's office - 
with its radiating spokes, it is more remi- 
niscent of a Hindu fertility symbol than 
the center of a dismantled particle-beam 
fusion accelerator, which it is. VanDeven- 
der shrugs off the fact that pilots from 
nearby Kirtland Air Force Base use this 
icon of a failed vision of the future as a 
marker for takeoffs. “Every culture needs 
its history,” he laughs. 

VanDevender's reincarnation in the 
more prosaic world of industrial alliances 
came about when, during his tenure as 
director of Sandia's Pulsed Power Sciences 
Center, he realized that “if we ever wanted 


Hig 


tenth that of a bridge wire, and it ignites 
100 times faster,’ VanDevender explains 
in what I began to recognize as Sandian 
quantum leap jargon. “The mechanism is 
on a chip,” he adds. “It puts smarts into 
the process.” 

The fireworks fuse, VanDevender 
explains, is the beginning of an alliance 
with Disney - and a prototype for other 
potential business relationships. Follow- 
ing an initial exchange of ideas, half a 
dozen Disney executives flew out to San- 
dia, where they discussed projects and, 
according to VanDevender, “saw some of 
our awesome technology.” 

“We showed them photovoltaics, wind 
turbines, and materials work,” VanDeven- 
der says, adding that the latter puts parti- 
cle-beam technology to work creating 
corrosion-resistant surfaces, useful for 
metal components of the amusement-park 
rides that rust in Florida’s damp climate. 

For VanDevender, the Disney arrange- 
ment is just one of the shotgun marriages 
that pair Sandia with, for example, The 
National Electronics Manufacturing 216» 
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4159 the plate and deform it for better thermal 
transfer," Maples explains. "A smart Sandia engi- 
neer decided to use an explosive charge inside 
the copper pipe." 

Microsecond by microsecond, we live through 
the detonation as the monitor displays the explo- 
sion flowering, its force expanding the copper 
pipe and welding it to the steel. Next, Maples 
instructs MuSE to clear the pipe and detach it 
from the plate. 

The sequence is repeated with the dynamics 
of each element displayed separately. Isolated 
by itself, the steel shows a deformation that was 
not previously apparent. "With MuSE, it took 
four minutes to invalidate three months of work 
-and the engineers weren't even looking for it,” 
Maples says triumphantly. 

And how did they see things they didn't even 
know existed? Maples answers his own rhetorical 
query: "It's the nature of the mind to spot anom- 
alies and then ask questions." 

The next exercise involves flying the MuSE 
craft inside a three-dimensional MRI of a human 
brain invaded by a tumor. "We fly in," Maples 
commands. To the sound of MuSE's accelerating 
craft is added another sound, the heartbeat of 
the patient, its pitch changing with the varying 
systolic pressure. "We're not asking the mind 
to quantitatively analyze the data," Maples 
explains, suggesting that an operating surgeon 
could easily keep track of abrupt changes in 
heartbeat and blood pressure simply with 
MuSE's sound cues. 

At Maples's command, MuSE directs the tumor 
out of the brain. Such a trick would enable a 
doctor to practice "virtual surgery" - getting 
to know the area of the brain on which he or she 
was about to operate before cutting into the 
patient. During the operation, a surgeon could 
use half-silvered glasses and see a color, full- 
scale representation of the tumor to be excised, 
clearly differentiated from the delicate sur- 
rounding tissue. 

Maples passes out 3-D glasses for his piéce de 
résistance, a gorgeous scaled model of our solar 
system. It is logarithmically transformed: planets 
and moons too tiny to be seen in true scale are 
visible wheeling through their correct orbits. 
Once elusive facts - for example, that the Uran- 
ian system is perpendicular to the orbit of every 
other planet - are plain as the nose on your face. 

MuSE is providing me with what is without a 
doubt the most complete and satisfying view of 
the solar system ever conceived; for once, VR's 
genial hype understates the power of the images. 
MuSE flies through the magnetosphere of Jupiter 
and the pitch rises again, giving an aural clue to 
the increased attraction. Then MuSE flies farther 
out into the solar system and locks onto Cordelia, 
the innermost moon of Uranus. 

"It's a speed demon," Maples warns about the 
rapturous vision that takes us wheeling around 
the huge blue planet at warp speed, our senses 
fully engaged in the learning process. Here, 
indeed, is the music of the spheres made tangi- 
ble, Holst's "The Planets" brought to life. 

"Gentlemen," Maples says with a grandiosity 
that matches the sheer exquisiteness of the visu- 
alization, if not the size of the audience, "here is 
the greatest astronomy tool that's ever been. 
Welcome to the logarithmic universe!" m m m 
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«214 Initiative (formed to develop Ameri- 
ca's nascent flat-panel-display industry) 
and companies like 3M, DuPont, and 
Black & Decker, who are trying to further 
the industrial use of ion beams in the 
process called *quantum manufacturing." 

One aspect of the Disney alliance may, 
however, be hard to duplicate elsewhere. 
It's a display being prepared for Disney 
World's Epcot, a testbed for some of San- 
dia's neater stuff which, VanDevender 
believes, can be “a showcase to the future 
of what Sandia technologies can do for 
the public.” 


Stewards of the future 

If Disneyland is where the national labs 
can continue to dazzle, the Department 
of Energy's National Atomic Museum is 

a sober reminder of its darker promises. 
The museum's home, several hundred 
yards south of Sandia's visitor reception 
center, is a handsome one-story building 
that would stand out even if it weren't for 
the B-52 Stratofortress and B-29 Super- 
fortress bombers parked outside. Close by 
are other implements of the nuclear age: 
Honest John, Bomarc, Poseidon, and 
Matador guided missiles, for example, 
and, occasionally, a Hawk anti-aircraft 
battery. Oh yes - and the strange, 54-foot- 
long submarine-like bomb and fuel pod 
from a B-58 Hustler. 

If the outdoor display of the National 
Atomic Museum is every boy's aerospace 
wet dream, the exhibition inside the 
museum would chill even the most san- 
guine military buff. Here, a copy of the 
cigar-shaped fission bomb that destroyed 
Hiroshima, dubbed Little Boy, shares 
billing with the bulbous, mustard-yellow 
casing of Fat Man, the plutonium-implo- 
sion bomb that leveled Nagasaki three 
days later. Farther inside the main exhibit 
hall sit the externals of scores of atomic 
and thermonuclear devices that have 
served as America's first line of nuclear 
deterrence, despite innocuous-sounding 
names like Mark-6, Lulu, and Mark-28. 

Here - along with artifacts from the 
first Trinity explosion; with bomb-drop 
parachutes; with two bombs “lost” off 
Palomares, Spain, in the early 1960s; and 
with a *cookie cutter" nose for the Hot- 


Big 


point, an atomic-bomb-on-a-stick that 
was improbably designed to impale itself 
upright on an airport runway before 
obliterating the tarmac, the airport, and 
the surrounding city - there is enough 
potential megatonage on display to blast 
most of the world back into the Dark Ages. 
But the chilling sense of doom seems lost 
on the happy Albuquerque schoolchildren 
here on a field trip to what is, after all, 
the local museum. 

Sandia's nuclear mission can be lost on 
any visitor, especially given the distracting 
civilian-friendly technologies now being 
pushed as its alternative future. But that 
nuclear mission is never far from the sur- 
face. Indeed, toward the end of our inter- 
view in his corner office of the defense 
programs building, Roger Hagengruber, 
vice president for Sandia's defense pro- 
grams, takes a clear Lucite cube off a 
shelf. Embedded inside is another smaller 
red cube, a representation of 10?, one- 
thousandth of the total volume. Just visi- 
ble is a tiny red dot - 10°, one-millionth 
of the cube's mass. Not visible to the naked 
eye, but there nevertheless, Hagengruber 
assures me, is a red corpuscle-sized dot 
that represents 10°, one-billionth of the 
cube. It is this last infinitesimal speck 
that depicts the ideal of surety invested in 
Sandia's oversight of America's protean 
nuclear arsenal. There is, according to 
Hagengruber, only *a one in a billion 
chance" of a weapon exploding acciden- 
tally. It is also, he suggests, ^a reminder 
of the ethos, conscience, and stewardship" 
of the Sandia Labs. 

Whatever marvelous life-enhancing 
technology Sandia offers, and there is 
much, Hagengruber reiterates that first 
and foremost, ^We're weaponization engi- 
neers.” The Sandia ethos is rooted in the 
Manhattan Project and the early post- 
World War II years, when the labs's mis- 
sion developed in parallel with America's 
nuclear arsenal. 

In 1945, Sandia was initially chartered 
as “Z Division,” which was the engineer- 
ing section of the Los Alamos National 
Laboratory, where the first atomic bombs 
were designed. Kirtland Air Force Base, 
near Albuquerque, became the place 
where gizmos dreamed up by the Los 
Alamos brain trust would be manufac- 
tured. For the last 45 years, 218» 
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4158 was imaginable a few years ago, but they 
can be fabricated 1,000 to the silicon wafer. 
“They cost 10 times less, they're 10 times faster, 
and they're 10 times more sensitive,” McWhorter 
says about these micromachine sensors, already 
being used in a number of real-world applica- 
tions, including the Delta Clipper, one of NASA's 
experimental spacecraft. “It's an order of magni- 
tude improvement.” 

McWhorter believes that micromachines are 
today where microchips were two decades ago. 
“When the microcircuit first started, people 
didn't dream of how much impact it would have,” 
he tells me. “Today, people are just beginning 
to dream of applications for micromachines.” 

Some of the fantasies include free-ranging 
microrobots cruising through the bloodstream, 
reporting on conditions, and making repairs on 
a cellular level as well as microfactories creating 
entire tool chests of micromachines. But that is 
for some future micro-Henry Ford; McWhorter 
and his staff of a dozen are working on the 
nearer term: accelerometers for automobile air 
bags, commercial pressure sensors, microlocks 
for critical assemblies like nuclear weapons, 
and telecommunications applications such as 
micromotors that precisely position small mir- 
rors and align fiber optics. The more detailed 
micromachines, however, must wait for the ful- 
fillment of the Holy Micrograil: going the next 
several levels of complexity, and, as McWhorter 
puts it, "making the structures come out of the 
silicon wafers, so we'll be able to create the 
hardertoolsets." m m m 
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4159 surface, its fast-moving green light look- 
ing like a proto-industrial glowworm at work. 
Like the Sinterstation's handiwork, the stereo- 
lithograph's form must be taken to a casting 
room, where it is used to make a mold into which 
molten metal is poured. It is not quite "direct to 
metal," Andrews admits, "but it is still faster and 
cheaper than prototyping by hand." 

A table in the corner of the lab is piled high 
with objects shaped by the two processes; Andrews 
picks one up and brings it over. It is a cube built 
inside a hollow sphere with small vents, like a 
geometric boat in a bottle. "This is what like," 
Andrews chuckles. "Things that can't be built 
any other way." 

One of Andrews's research labs is also working 
on several new processes that are designed to go 
from CAD directly to metal. One uses polymer- 
coated metal powder, with the polymer acting as a 
temporary adhesive as the part can be put directly 
into a furnace, burning away to leave a porous, 
but nearly completed, metal cast. The other is a 
device which would simply spray patterns of 
powdered metal that would then be fused in 
flight by a laser aimed at the aerosol stream. 

Arlan Andrews's imagination is playing even 
farther out in the scientific aerosol. He paints a 
picture of every home equipped with a gear- 
from-goop "Mr. Factory" next to a personal 
computer. "You could turn a new generation of 
hackers loose: imagine what they could build!" 
Andrews fantasizes. 

Then he hesitates for a second, adding, “I hope 
they don't build zip guns." m m m 
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Sandia Labs 


«216 Kirtland and Sandia have coexisted 
on the same site. 

Following the end of World War II, the 
crucial strategic decision was made to 
demobilize one of the largest armed forces 
in history and place America's Cold War 
security eggs in a nuclear basket. The 
decision that lent the underpinnings to 
Sandia's mission, Hagengruber suggests, 
“was a low-cost, high-performance 
answer to the Soviet threat." 

America's earliest nukes were huge and 
unwieldy devices - bulky, complicated, 
and armed by laboratory technicians on 
the way to target. But the hair-trigger 
approach of the atomic age made “instant 
retaliation” and “mutually assured 
destruction" terrifying watchwords of 
an era. Thus, the balance between readi- 
ness and safety became the province of 
the facility that in 1949 was renamed the 


the highest level of safety and security for 
nuclear weapons." 

Over the years, Sandia's expertise grew 
in a number of disparate, though bomb- 
related fields: manufacturing, micro- 
electronics, photonics, robotics, materials 
and computer sciences, encryption, 
nuclear physics, and so on. And the San- 
dia Way became associated, as one scien- 
tist suggested, ^with engineering from 
the atomic level up.” 

By the late ’60s and early 70s, a dramat- 
ic slowing in government funding for 
weapons-related R&D made Sandia's body 
count drop and led to attempts to diversify 
into work involving more energy, the envi- 
ronment, and, ironically, arms control. 

The Reagan administration caused an 
uptick in Star Wars research at Sandia, 
and during the Persian Gulf War, a num- 
ber of Sandia scientists perfected the mili- 
tary science that helped baffle the Iraqis. 
Over the last two decades, however, over- 


The sciences at Sandia are inextricably bound: 
if national pressure to downsize causes the labs 
to languish, all the sciences will suffer together. 


Sandia National Laboratories. 

Simply put, once the awful decision to 
use nuclear weapons was made, “the grav- 
ity, the uniqueness of the situation, meant 
that confidence in the weapon can never 
be anything less than 100 percent,” Hagen- 
gruber says. Throughout the 50s, Sandia’s 
task was to make sure that an ever larger 
and more sophisticated array of bombs 
always worked. 

By the early 1960s, thanks in part to 
Sandia laboratories’ engineering, the size 
and reliability of nuclear weapons had 
made it possible - and thus, in the 
Strangelovian world of doomsday weapons, 
inevitable - for front-line short-range 
missiles and even artillery shells to carry 
them. It became clear that without 
sophisticated communications, interlock- 
ing safeguards, unbreakable codes, and a 
reliable command-and-control structure, 
terrorists or even disaffected soldiers 
could snatch and arm a nuke. It became 
the responsibility of Sandia scientists, 
Hagengruber says, “to seek through tech- 
nical means and operational procedures, 
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all spending on America’s atomic stockpile 
has dropped dramatically. 

Hagengruber greets the downsizing with 
bittersweet emotions. “As we approached 
the end of the 1980s, no one looked at it 
with anything but pleasure,” he says. “We 
don’t work on nuclear weapons because 
we love them.” 

Nonetheless, defunding nuclear weapons 
and other research programs presented a 
quandary. “It’s hard,” Hagengruber says 
about staffing levels, “to go from ten to 
three people and maintain any level of 
expertise.” So, Sandia adopted its new 
philosophy: to apply the labs’s research 
brainpower to an array of civilian applica- 
tions, both as a way to defray costs and 
to “keep the team together.” 

Hagengruber’s preferred area had long 
been nuclear nonproliferation. Ironically, 
as the Cold War wound down, he found 
himself more and more involved with 
his Russian counterparts. Collaborating 
with the people he had once worked to 
annihilate, he was now helping to ratchet 
down the threat of an accidental nuclear 


a1a 


exchange, to assure that Russian weapons 
were indeed secure, as Russians them- 
selves were dismantling and spiriting 

the weapons out of parts of the former 
Soviet Union. 

But the tall, thoughtful Hagengruber 
has few illusions about future relations 
with Russia or the fading away of nuclear 
weapons. “The window may be open at its 
maximum now,” he says. “But we have to 
make sure it doesn't close to the extent it 
did in the past.” 

This past makes one thing a matter of 
faith at Sandia: the peculiar expertise of 
the labs will be necessary for a long time 
to come. “You can't store nuclear weapons 
in bunkers and seal the doors,” Hagengru- 
ber notes. “Weapons age; we know they 
do.” Atthe same time that Sandia main- 
tains its expertise, Hagengruber hopes the 
labs can help spark a badly needed indus- 
trial renaissance in the US, one that can 
“reassure economic vitality and competi- 
tion." It has happened before: in the early 
'60s, the development of the laminar flow 
clean room at Sandia for the sanitary 
manufacture of microprocessors triggered 
the production of electronic components. 
That development, of course, ended up 
changing everything. 

Despite Hagengruber's confidence in 
Sandia's enduring national role, Big Sci- 
ence may not be out of jeopardy any more 
than little science and new commercial 
ventures at the labs. Neither the fate of 
nuclear weapons nor Sandia's part in that 
equation will resolve itself any time soon. 
First, there are the Congressional budget 
cutters who greet arguments about the 
enduring importance of government- 
funded science with tin ears. And then 
there is a world uncertain about what to 
call the next era of global history. The 
sciences at Sandia have become inextrica- 
bly bound together: if national pressure to 
downsize all federal programs causes San- 
dia to languish, all the sciences practiced 
there will suffer together. 

“Enduring policies have not had a 
chance to be formed yet," Hagengruber 
suggests, leaning back in his chair to con- 
template a future he and other Sandians 
believe to be too potentially dangerous 
without nuclear deterrence. “It will take 
a few presidents to establish the next 
50-year trend,” he says finally. m m m 
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Message 28: 

Date: 10.1.95 

From: <nicholas@media.mit.edu> 
To: <Ir@wired.com> 

Subject: 


In 2020, people will look back and be mighty 
annoyed by our profligate insistence on 
wiring a fiber-coax hybrid to the home 
rather than swallowing the cost of an all- 
fiber solution. They'll ask, "Why didn't our 
parents and grandparents plan more effec- 
tively for the future?" 

As far as the American home is concerned, 
the phone companies have the right archi- 
tecture (switched services), and the cable 
companies have the right bandwidth (broad- 
band services). We need the union of these: 
switched broadband services. But how do 
we get from here to there? 

No one will deny that the long-term solu- 
tion is to install fiber all the way, but the 
benefits seem diffuse and the costs acute. In 
the eyes of the telcos and cable companies, 
the question is financial - and since the 


What we see in the current fiber-coax 
strategies is fiscal timidity, justified by 
the usage patterns of an old-line broadcast 

and publishing model, not the Net. 


near-term balance sheets don't add up, fiber 
is not being laid all the way. One way around 
this problem is to circumvent the private 
market and let a telecommunications mono- 
poly build the infrastructure, which is exact- 
ly what Telecom Italia is doing. It has de- 
clared fiber to the home as its goal and will 
swallow the initial cost meeting this goal in 
the name of national interest. This is one of 
the few benefits of a government-owned 
monopoly: Italy will have a far better multi- 
media telecommunications system than the 
United States by 2000. 


The incremental approach 

A private, profit-driven company cannot 
always do the right thing, because the pay- 
back may be too distant and uncertain. So, 
rather than rush headlong into an all-fiber 
future, US corporations have decided to 
mix fiber-optic and coaxial cable. With the 
so-called hybrid fiber coax, fiber trunk lines 
are brought to a point near a group of 500 
to 2,000 homes and then patched into 
copper coax that is shared by the entire 
group. Both the cable companies and the 
phone companies have come to this same 
interim solution, more or less unanimously, 
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2020: The Fiber-Coax Legacy 


but from different perspectives. 
Why? Running coax is US$400 per house- 
hold cheaper than bringing fiber all the way. 
Part of that expense is coping with and 
switching all that fiber. Part is the differently 
skilled labor needed. Part is the fact that TVs 
will need an adapter. But none of that $400, 
mind you, is the cost of the fiber, which, 
these days, is more reliable and cheaper 
than copper, even including the connectors. 
So, the cost difference today between 
hybrid and pure fiber is $400 per household. 
That estimate was $1,000 two years ago and 
will probably be $200 in a year or two. If we 
base our decision not to run fiber on a num- 
ber that is dropping so rapidly, have we 
really made the right choice? If what stands 
between me and fiber to my home is $400, 
I'll raise my hand and pay my share. | bet 
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E 
others would too. Maybe, in staring so hard 
at the bottom line, we are failing to remem- 
ber what's really going on here. 


Catering to the couch 
Face it, the argument for a fiber-coax instal- 
lation is an argument for incrementalism. 
Friends of mine have likened the hybrid 
solution to cellular telephony. Once a cell 
gets overloaded, the argument goes, it can 
be broken into subcells. By extension, when 
the fiber-coax solution does not meet 
demands, the fiber beachhead can be 
moved forward to serve, say, 100 instead 
of 1,000 homes. Well, that almost works. 
But the hybrid solution makes two enor- 
mous assumptions about how people will 
use networks. One is that a home will be 
happy sharing a gigabit per second with as 
many as 2,000 neighbors. The other is that 
all homes will consume more bits than they 
generate. Both assumptions are flawed. 
Bandwidth is a complicated concept 
because it combines instantaneous bursts 
and continuous throughput. As soon as you 
string together homes like Christmas tree 
lights, you then assume that each home will 
receive enough fast bursts to make the 


420 


overall bandwidth look and feel fast. But it 
won't take too long for a few simultaneous 
users to gobble up a gigabit per second of 
bandwidth, especially as audio and video 
become commonplace on the Net. 

The second and bigger problem is sym- 
metry. This topic is hotly contested by cable 
and telephone companies, who don't 
believe consumers want to send out as 
many bits as they take in. Cable companies 
allocate the coax spectrum with copious 
bandwidth flowing into the home and pre- 
cious little back to the head end. But that 
logic fails when you reconsider the notion 
of a head end. Where is the head end in a 
true, switched broadband system? 

The Net has shown itself to be a hetero- 
geneous collection of nodes, each of which 
can be a source or a sink, a transmitter or a 
receiver. As more and more people start 
entrepreneurial services from their home 
PCs, we will need symmetrical systems, 
designed without a "head-end prejudice." 
The assumption that the average American 
is a couch potato involved in nothing but 
consuming advertiser-supported bits is 
wrong and, frankly, insulting. 


Joe six-packets 

The use of bandwidth is generational. As 
soon as kids find the Net alternative, they 
spend less time watching TV. The number 
of Web sites is doubling every 53 days. 
These will increase, not decrease, and pro- 
vide the basis for a huge nano-economy 
when we crack the nut of e-cash. 

Andy Lippman, associate director of the 
Media Lab, has a nice way of putting it. 
When people take him to task about the real 
need for symmetry in future communica- 
tions systems, he notes that it's already built 
into our current ones, reserved for the head 
ends, not the customers. But more and more 
people will want to be their own head ends. 
Our wiring and our consumption of new 
media are deeply interwoven. What we see 
in the current fiber-coax strategies is fiscal 
timidity, justified by the usage patterns of an 


. old-line broadcast model, not the Net. 


There is a way to do it right, and that is 
to provide fiber all the way to the home. 
Instead of wasting time justifying half- 
baked ideas, let's find ways to finance the 
solution. The Italians already have. m = = 
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d. Thoughts on 
international business. 


Since the industrial revolution society has become so 


technology-driven that entire companies have been organized as if 


people were mere cogs in a machine. We have since come to realize 


that the real challenge lies in reversing that process. 


For instance, computers are no longer seen as the Holy Grail 


but as an auxiliary tool, a means 


of communication for the 
benefit of the user. g e 
v 
a a 
More and more, Be 


automation is being 


judged on its ca- ¿A 


pacity to function 


with respect for 


It's not that man should 
understand the machine, 
t's that the machine 
should understand man. 


the people working with it. Which is as it should be. Thats why we 
consider ourselves fortunate that right from the start, some twenty years 
ago, we placed the human condition at the very heart of our organization. 
And that we have always sought to achieve growth in the form of a chain 
of independent outlets responsible for their own affairs. 

We are Origin. A cross-border supplier of information 
technology. With some 5600 specialists working from 100 offices 
in 24 countries. On assignments entrusted to us for our skills, but 
mostly because we understand that the real job is to link up people: 
person by person, country by country. This calls for a deep under- 
standing of human culture and needs. 


That is why we operate from so many places. All of them 


linked up with colleagues all over the world. By both human 
and electronic networks as well as world-wide quality 


standards and working methods. This makes us a real 


partner at both local and international level. For nearly every- 
thing in organization and information technology. From local 
assistance to crossborder systems integration, from process 
control through administrative systems and advanced executive 
information systems to advice on business processes. So, for more 
human energy into information technology, link up with Origin. 


You can contact us in The Netherlands by phone: +31 30 2586800, 


ay i 


ORIGIN: AMSTERDAM, ANGERS, ANTWERP, BANGALORE, BARCELONA, BARUERI, BELO HORIZONTE, BOMBAY, BRUSSELS, BUENOS AIRES, CAMBRIDGE, CHICAGO, CINCINNATI, COLUMBUS, COPENHAGEN, DALLAS, DORTMUND, EINDHOVEN, ETUPES, FRANKFURT, THE HAGUE, HAMBURG, HONG KONG, KASSEL, LISBON, LONDON, 
LUXEMBOURG, MADRID, MANILA, MECHELEN, MELBOURNE, METZ, MEXICO City, MILAN, MT. LAUREL, NEUCHATEL, NEW YORK, PARIS, RECIFE, RIO DE JANEIRO, ROTTERDAM, SALVADOR, SAO PAULO, SHANGHAI, SINGAPORE, STOCKHOLM, STRASBOURG, STUTTGART, SYDNEY, TAIPEI, TAMPA, TORONTO, TURIN, UTRECHT, ZURICH 


AR information 


Internet: www.riv.nl/origin. 


TIZZA ORIGIN 


Or get in touch with the team a 
TECHNOL 
IN BUSIN 


14041 


of Originals nearest to you. 


technology. 


1995 JIM LUDTKE — 


N VODKA 8 LOGO, ABSOLUT, ABSOLUT BOTTLE DESIGN 


EAGRAM, NEW YORK, NY. 


1 


F 


ve: 


PRIS. ABSOLUT COUNTRY O 


RAL SPI 


(80 AND 100 PROOF). 100% 
KS OWNED BY VES VIN & SPRIT AB. ©1 "M VIN & SPRIT AB. IMPORTED BY THE HOU: 


dus 5 ALC/VOL 


AND ABSOLUT CALLIGRAPHY ARE TI 


ABSOLUT* VODKA. PRODUCT OF SWEDEN. 4 


pa! 
d 
a 
2 
Ss 
= 
5 
2 
E 
= 
x 
E 
Fes 
2 
3 
E 
= 
mw 
zE 
ES 
ES 
= 
e 
= 
= 
a 
$ 
2 
= 


